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Executive Summary

On behalf of Morton International and Velsicol Chemical Corporation (Velsicol), Exponent has

prepared a draft human health risk assessment (HHRA) for Operable Unit 1 (OU1) of the

Ventron/Velsicol site located in Wood-Ridge and Carlstadt, New Jersey. The remedial

investigation report (RI) and the ecological assessment (ERA) were submitted under separate
cover. The risk assessments are part of the remedial investigation and feasibility study (RI/FS)

required by the "Resolution of the Berry's Creek/Wood-Ridge Site Action Committee"

(Resolution) with the New Jersey Department of Environmental Protection (NJDEP), executed

on August 15, 1996. The Resolution is an amendment to the October 26, 1984, "Stipulation and

Supplementary Order Approving Cooperative Agreement for Remedial Investigation and

Feasibility Study and Amending Procedural Order Involving Remedy" (Stipulation). The

Stipulation covers the approximately 38-acre Ventron/Velsicol site and the areas of Berry's

Creek potentially affected by industrial activity at the site, while the Resolution provides for

implementation of a separate RI/FS for the Ventron/Velsicol site. The Ventron/Velsicol site is

designated as a National Priorities List (NPL) site, identified by U.S. Environmental Protection

Agency (EPA) number NJD980529879 and bearing CERCLIS ID number 02C7. This risk

assessment evaluates the 26-acre portion of the site designated as OU1. OU1 consists of

developed and undeveloped areas, associated groundwater, the onsite basin, and the West Ditch.

Contaminants of Potential Concern

The HHRA used a conservative screening process to select contaminants of potential concern

(CoPCs) to ensure that any chemicals that could be of concern are fully evaluated. All available

chemical concentration data were reviewed for soil, groundwater, air, and sediments and water

in OU1. Site concentration data were compared with conservative risk-based concentrations

derived by EPA Region IX. A total of 41 CoPCs (or groups of CoPCs) were identified for

further analysis in the HHRA, including one or more CoPCs identified in each medium

evaluated. Mercury was identified as a CoPC in all site media.

g:\docs\B600b3n.001 040S\hhra\hhra execsumlybh.doc ES-I 830070009
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Exposure Assessment

The OU1 site under consideration includes a developed area, which is currently under

commercial use, and an undeveloped area. Wood-Ridge has zoned the site area as "light

industrial park" (Kolicko 1997, pers. comm.), and thus, future residential use is considered

unlikely. Given the site characteristics, current use, and zoning regarding future use, the most

likely potential human receptors include onsite workers and trespassers who might visit the site.

Onsite workers are likely to be the receptor population with the highest exposure potential. The

HHRA quantitatively evaluated site media for the following hypothetical exposure pathways:

• Surface soils in developed area: Incidental ingestion and dermal contact

with CoPCs by long-term workers and construction workers. Because the

developed area of the site is currently predominantly paved, a current scenario

evaluated the few unpaved areas, whereas the paved and unpaved areas

together are considered in a future scenario.

• Surface soils in undeveloped area: Incidental ingestion, dermal contact,

and inhalation of CoPCs by long-term workers, construction workers, and

trespassers who might visit the site.

• Subsurface soils in developed and undeveloped areas: Ingestion and
dermal contact with CoPCs in subsurface soils by a construction workers.

• Groundwater: Ingestion of and dermal contact with CoPCs in groundwater

are evaluated in a hypothetical site-wide future long-term worker scenario.

• Surface water and sediments in OU1: Incidental ingestion and dermal

contact with surface water by a trespasser who might contact CoPCs in the

onsite basin or West Ditch.

• Outdoor air: Inhalation of outdoor air by long-term workers in the

developed or undeveloped area.

g:\docs\8600b3n.001 04O2\hhraVihra axecsumlyth.doc O«JUU I UU I U
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Conservative methods identified by EPA in risk assessment guidance documents were used to

evaluate potential exposures. Some of the assumptions used in the risk assessment may have

overestimated likely risks. In particular, the assumption that site groundwater could be used as

drinking water is likely to be an overestimate of risk, given the availability of an alternative

drinking water source. Similarly, although the risk assessment assumed commercial use of the

undeveloped area, such use is not likely without filling this area and thus mitigating exposure to

chemicals in surface soil.

Toxicity Assessment

EPA toxicity values (i.e., cancer slope factors [CSFs] or reference doses [RfDs]) were identified

for all CoPCs. Risk calculations were based on the current EPA toxicity values for all CoPCs.

EPA extensively reviews and verifies RfDs and CSFs derived for risk assessment and, once

verified and posted in the Integrated Risk Information System (IRIS) (U.S. EPA 2001a), they

represent Agency consensus. Mercury and arsenic were responsible for the majority of site

risks. Arsenic risk, however, is likely to be at least partly related to naturally occurring arsenic

in soils. The EPA reference dose for mercury was used as a basis for the risk assessment.

However, the potential for application of this RfD to result in an overestimate of site risk is

considered in the uncertainty assessment.

Risk Characterization and Conclusions

EPA toxicity values (i.e., CSFs or RfDs) were combined with exposure estimates to derive

estimates of potential health risks related to exposure to CoPCs in media of OU1. Cancer risk

estimates were compared to EPA's acceptable risk range of IxlCT6 to IxlCT4 established in the

National Contingency Plan for Superfund sites (U.S. EPA 1990b). The lifetime risk of

developing cancer in the U.S. population is approximately one in two (i.e., SxlCP1) for men and

approximately one in three (i.e., 3x10"') for women (American Cancer Society 1998). A IxlCT6

excess cancer risk represents an additional one-in-one-million probability that an individual may

g:\docs\B600b3n.0010402\hhra\hhraexacsumlytih.doc 830070011ES-3
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develop cancer over a 70-year lifetime as a result of the exposure conditions evaluated.

Noncancer effects are expressed as the ratio of the estimated exposure, or intake rate over a

specified exposure period, to the RiD derived for a similar exposure period. This ratio is termed

a hazard quotient. Exposures resulting in a hazard quotient less than or equal to 1 are unlikely to

result in noncancerous adverse health effects.

Estimated total cancer risks for both reasonable maximum exposure (RME) and typical

scenarios were within the 1CT6 to 10""* target risk range identified above. Specific results

for each scenario were as follows:

For the developed area:

• Under current conditions in the developed area, the long-term worker

scenario had a cumulative risk estimate of 4x10~5, due primarily to arsenic in

water, and arsenic and PAHs in soil.

• Under hypothetical future conditions in the developed area, the long-term

worker scenario had the same cumulative risk estimate as did the long-term

worker under current conditions (i.e., 4xlO~ ), due primarily to arsenic in

water and arsenic and PAHs in soil.

For the undeveloped area:

• Under hypothetical future conditions in the undeveloped area, the RME risk

estimate for a long-term worker's ingestion of surface soil was QxlO"6, and

dermal contact with soil was IxlO"5; both were related primarily to arsenic

and PAHs.

• The highest cumulative risk estimate for a receptor was the combined

estimate of 5xlO"5 for a hypothetical future long-term worker in the

undeveloped area, related to groundwater and soil contact with arsenic and

PAHs. This risk estimate is less than the upper limit of the acceptable risk

levels identified by EPA.

830070012
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• The highest pathway risk estimate for a receptor was 3x 1CT for the

hypothetical future use of groundwater as workplace drinking water, due

primarily to arsenic in groundwater (i.e., the arsenic risk estimate was

2.7x1 (T5).

• Current trespassers on the undeveloped area had cumulative risk estimates of

2x1 CT6, for contact with soils. The total cumulative estimate for trespassers

to the West Ditch or the onsite basin was 1 xKT6. Risks for this scenario were

also related primarily to arsenic and PAHs in soil and sediments.

• All risk estimates for current and future contact with surface water in the

undeveloped area were well within acceptable levels.

For the developed and undeveloped areas:

• All risk estimates for the construction workers were below lx ICT6, indicating

that potential risks related to human contact with subsurface soils are well

within acceptable levels identified by EPA.

For noncarcinogens, no current exposure scenarios had hazard indices greater than 1. In the

future scenarios, the long-term worker was the only receptor with hazard indices greater than the

threshold of 1. Results for the future scenarios for the long-term worker were as follows:

• The highest estimated hazard index was 3.9 for ingestion of surface soil in the

developed area, based almost entirely on mercury in soil. If the single highest

value of 13,800 mg/kg at SS-04 were to be applied as the exposure point

concentration for surface soils in the developed area, the hazard index would

be 22.5.

• Mercury in soil was also the primary contributor to a hazard index of 1.1 for

long-term worker's exposure to surface soil in the undeveloped area.

830070013
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• Future hypothetical ingestion of groundwater site wide had a hazard index of

3.4 based on mercury, manganese, arsenic, and iron.

• The cumulative hazard indexes for long-term workers in the developed and

undeveloped areas were 7.3 and 4.5, respectively, related to mercury in soils

and mercury and other metals in water.

Although the risk and hazard estimates for several hypothetical pathways exceeded the lower

end of the acceptable target range identified by EPA, these findings should be considered within

the context of uncertainties related to the estimation methods. Mercury and arsenic were

responsible for the majority of site risks. The potential for overestimation of OUI risks related to

exposure assumptions and to the toxicity value for mercury derived through application of a

1000-fold uncertainty factor, suggest that risks may be lower than the RME estimates provided

here. Furthermore, EPA indicates that the range of possible values around RfDs such as that

used to evaluate inorganic mercury is "perhaps an order of magnitude." Thus, the hazard

quotients estimated here for mercury in soil can be considered in this light.

In addition, although site-specific background concentrations were not available, concentrations

of arsenic in OUI soil were similar to those identified in background locations in suburban New

Jersey. Thus, risks related to arsenic in OUI soil would not be expected to differ substantially

from estimates derived for typical background locations. Moreover, many of the potential

exposure pathways considered here are entirely hypothetical. In particular, use of groundwater

as drinking water is highly unlikely and is considered here only for risk assessment purposes.

830070014g:\docs\8600b3n.0010402Vihra\hhraexecsumlybh.doc
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Introduction

On behalf of Morton International and Velsicol Chemical Corporation (Velsicol),

Exponent has prepared a draft human health risk assessment (HHRA) for the
Ventron/Velsicol site located in Wood-Ridge and Carlstadt, New Jersey. The objective

of the baseline HHRA is to quantify human health risks associated with chemicals of

potential concern (CoPCs) in the absence of any remedial action (i.e., under the no-action

alternative). This HHRA constitutes Section 6 of the remedial investigation (RI) report

for Operable Unit 1 (OU1) of the Ventron/Velsicol site (Exponent 2000) and relies on

data collected during that investigation. The assessment was conducted consistent with

U.S. Environmental Protection Agency (EPA) and New Jersey Department of

Environmental Protection (NJDEP) guidance, with the 1996 work plan for the site (CRA

1996), and with ongoing communication between Exponent staff and EPA and NJDEP on

behalf of Morton International and Velsicol. An ecological risk assessment (ERA) has

also been prepared under separate cover (Exponent 2001).

The risk assessments are part of the remedial investigation and feasibility study (RJ7FS)

required by the "Resolution of the Berry's Creek/Wood-Ridge Site Action Committee"

(Resolution) with the New Jersey Department of Environmental Protection (NJDEP),

executed on August 15, 1996. The Resolution is an amendment to the October 26, 1984

"Stipulation and Supplementary Order Approving Cooperative Agreement for Remedial

Investigation and Feasibility Study and Amending Procedural Order Involving Remedy"

(Stipulation). The Stipulation covers the approximately 38-acre Ventron/Velsicol site

and the areas of Berry's Creek that are potentially affected by industrial activity at the

site, while the Resolution provides for implementation of a separate RI7FS for the

Ventron/Velsicol site. The Ventron/Velsicol site is designated as a National Priorities

List (NPL) site identified by the U.S. Environmental Protection Agency (EPA) number

NJD980529879, and bearing Comprehensive Environmental Response, Compensation and

Liability Information System (CERCLIS) ID number 02C7.

g:\docs\8600b3n.001 0402Vihra\woodridge-hhraagencytih.doc 1-1 830070015
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This document presents the results of the draft HHRA for Operable Unit 1 (OU1) of the

Ventron/Velsicol site (referred to in this report as the "site") and it supplements the RI for

the site (Exponent 2000). This HHRA was conducted using analytical results from

samples of soil, groundwater, water from seeps, sediments, and air collected during Phase

I and Phase IA of the RI. The HHRA also draws on information presented in the RI

report on site background, hydrology, climate, and demographics. This HHRA is

structured in accordance with the guidance for risk assessment as discussed in the specific

sections on human health risk assessment (Section 3) under the EPA Comprehensive

Environmental Response, Compensation and Liability Act (CERCLA) (U.S. EPA 1988)

and within NJDEP. This section provides a brief description of the site, applicable

guidance documents, and the organization of this report and appendices. Section 2

describes the conceptual model, and the remainder of the report describes the methods

and findings of the HHRA.

1.1 Site Description

The Ventron/Velsicol site is located in Bergen County, New Jersey, within the boroughs

of Wood-Ridge and Carlstadt (Figure 1-1). In accordance with instructions in an April 1,

1999 letter from NJDEP (Zervas 1999, pers. comm.), the site has been divided into two

operable units: OU1 and OU2 (Figure 1-2), of which only OU1 is addressed here. The

two operable units together make up an irregularly shaped, approximately 38-acre parcel

within an industrialized area of northeastern New Jersey. Approximately 15.7 of the

38 acres are within the Borough of Wood-Ridge, and the remaining 22.6 acres are within

the Borough of Carlstadt. The entire site is generally within the Hackensack

Meadowlands area, and the portion in Carlstadt is within the jurisdiction of the

Hackensack Meadowlands Development Commission (HMDC). The site is bordered to

the east by Berry's Creek; to the west by the West Ditch, the Diamond Shamrock/Henkel

and Randolph Products properties, and Park Place East; to the south by the Diamond

Shamrock/Henkel Ditch (south) and Nevertouch Creek; and to the north by Ethel
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Boulevard and a railroad track (Figure 1-2). Two active commercial/industrial facilities

and an empty lot, on which a publicly owned treatment works (POTW) was formerly

located, lie immediately north of Ethel Boulevard and the railroad track. The railroad

crosses Berry's Creek at the northeast corner of the site and continues south along the

eastern side of Berry's Creek.

Land use in the immediate vicinity of the site is primarily commercial/industrial.

Teterboro Airport is approximately 0.6 miles to the north, State Highway 17 is

approximately 500 ft to the west, and the Meadowlands Sports complex is approximately

1 mile to the south. The immediately adjacent Diamond Shamrock/Henkel property is

undergoing an active remediation program under the NJDEP Environmental Cleanup

Responsibility Act. The closest residential area is approximately 750 ft to the north.

Additional information on topography and surface features, climate and meteorology,

geologic setting, soils, hydrology, hydrogeology, ecology, demography, and land use is

available in the RI report (Exponent 2000).

As indicated above, the site is divided into two units—OU1 and OU2—and only OU1 is

evaluated herein. OU1 includes two areas—one developed and one undeveloped (Figure

1-2). The developed portion of OU1 covers approximately 7 acres and includes two

active warehouses—the Wolf and U.S. Life Warehouses (Figure 1-2). The former

mercury processing facility was located on the portion of OU1 that is now occupied by

these warehouses. The remainder of the developed area of OU1 is covered with asphalt

pavement or with gravel, which forms the bed for railroad tracks located immediately

behind the warehouses. The only soil in the developed area that is not covered by

pavement is beneath the gravel bed of these railroad tracks. Drainage from the developed

area is directed generally between the two warehouses and the Randolph Products

property, and it flows in the West Ditch (Figure 1 -2) along the western property

boundary.

830070017
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The undeveloped area of OU1 lies generally south of the developed area and includes

approximately 19 acres of land that was filled but not developed. This portion of OU1 is

bordered to the north by the railroad track, to the south by the Diamond Shamrock/Henkel

Ditch (north), to the west by the West Ditch, and to the east by Berry's Creek

(Figure 1-2). The undeveloped filled area of OU1 is characterized by mixed vegetation

and a variety of surficial debris. Much of this area is relatively flat, but the northeast

portion has uneven terrain. Two surface features are a small pit, which may include

remnants of an access structure for the drainage system from the Plant area that extended

to Berry's Creek, and a small basin, hereafter referred to as the onsite basin. The onsite

basin may be a remnant of a settling basin for discharges from the Plant area or the

Randolph Products property (Figure 1-2). The east and south perimeters of this area are

steep stream banks adjacent to Berry's Creek and the Diamond Shamrock/Henkel Ditch

(north), respectively. The north and west perimeters of the area are fenced; additional

fencing to the east prevents site access via the tide gate.

The remaining 12 acres of the site are within OU2 and are located south of the

undeveloped filled area (Figure 1-2); this are is not considered further herein.

1.2 Applicable Guidance

The risk assessment was conducted in accordance with current NJDEP and EPA

guidance, including, but not limited to, the following documents:

• Soil Cleanup Criteria. Non-residential and residential direct contact

soil cleanup criteria (cleanup standards for contaminated sites

N.J.A.C. 7:26). http://www.state.nj.us-/dep/srp/regs.htm. State of

New Jersey, Department of Environmental Protection, Trenton, NJ
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• Risk Assessment Guidance for Superfund: Volume 1 — Human Health

Evaluation Manual (Parts A, B, C, and D) (U.S. EPA 1989, 1998b,

1999a,b)

• EPA Region IX preliminary remediation goals table (U.S. EPA 200la)

• Risk Assessment Guidance for Superfund - Supplemental Guidance'.

Dermal Risk Assessment - Interim Guidance (Final Draft) (U.S. EPA

1999a)

• Supplemental Guidance to RAGS: Calculating the Concentration

Term (U.S. EPA 1992)

• Exposure Factors Handbook (U.S. EPA 1997a)

• Guidance for Data Usability in Risk Assessment (U.S. EPA 1990a).

These documents were included in the revised list of guidance documents submitted to

NJDEP in January 2001 (Hock 2001, pers. comm.).

1.3 Organization

Site background information and applicable guidance documents were summarized in

Sections 1.1 and 1.2. Sections 2 through 6 describe the results of the four steps

recommended in EPA guidance for risk assessment:

• Data evaluation and identification of CoPCs

• Exposure assessment

• Toxicity assessment

• Risk characterization.
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An uncertainty assessment is included in the risk characterization to place potential risks

in context. The uncertainty assessment discusses HHRA assumptions that may lead to

over- or underestimates of potential site risks. The following supporting information is

provided in appendices to the HHRA:

• Appendix A, Data Analysis serves as the basis for selecting CoPCs

by summarizing all data reviewed in the HHRA and comparing OU1

media concentrations with risk-based concentrations (RBCs). This

appendix also shows background concentrations identified for

inorganic compounds in New Jersey soils and presents exposure point

concentrations used in the HHRA.

• Appendix B, Region IX Tables of Screening Values, provides tables

of EPA-derived risk-based concentrations used in the selection of

CoPCs (U.S. EPA 2001 a) (as requested by EPA Region II).

• Appendix C, Risk Characterization Tables, presents results of the

risk calculations, including exposure point concentrations, chronic

daily intake (GDI) estimates, and risk estimates for each potentially

complete exposure pathway.
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Conceptual Site Model

In January 2001, Exponent submitted a draft human health and ecological conceptual

model for OU1 of the Ventron/Velsicol site on behalf of Morton International and

Velsicol (Henry 2001, pers. comm.). This conceptual site model was developed based on

site history, site conditions, and the analytical results of site media samples presented in

the RI report (Exponent 2000). The conceptual site model identifies potential sources,

transport mechanisms, exposure media, exposure routes, and human and ecological

receptors. These elements of the conceptual site model are summarized below, followed

by a discussion of the relationships among these elements. Figure 2-1 provides an

overview of the conceptual models for human receptors. Ecological receptors are

described in more detail in the BERA (Exponent 2001a). In addition, Chapters 4 and 5 of

the RI report provide a detailed description of the nature and extent of contamination, and

of the transport and fate of CoPCs, respectively.

2.1 Sources and Transport Pathways

As described in the RI, possible sources of CoPCs were former operations within the

developed areas and direct disposal of wastes and fill in the undeveloped area. The main

operations within the developed area were the manufacture and reclamation of mercury

compounds. Metals and any other process-related chemicals could have been deposited

on soils through leaks, spills, and past waste handling practices. The undeveloped area

(an approximately 19-acre area between the developed area and Berry's Creek) was used

as a disposal area for various materials, including demolition material and domestic solid

waste.

Possible release mechanisms for the CoPCs include potential spills and leaks of

chemicals managed in the developed area (although none have been documented) and

g:\docs\8600b3n.0010402\hhra\tmodrMge-hhraagencybh.doc - _ 830070021



Draft
April 2001

previous activities in the area. Within the undeveloped area, release mechanisms include

direct disposal and subsequent leaks from any containers. Where releases to soil

occurred, the secondary transport mechanisms for CoPCs include potential infiltration

and percolation to subsurface soil and shallow groundwater, stormwater runoff, and

windborne dust and/or volatile emissions.

Offsite transport of chemicals in soil via stormwater runoff may have resulted in releases

to surface water within OU1 (i.e., the West Ditch and the onsite basin), or to OU2 (i.e.,

the Diamond Shamrock/Henkel Ditches [north or south] and Berry's Creek).

Volatilization of chemicals from soil or shallow groundwater to air, and to a lesser extent,

the suspension of fine soil particulates, are also potential transport pathways. Due to the

presence of soil coverage within the developed area, air pathways are expected to be less

significant than direct-contact pathways (i.e., ingestion and dermal absorption).

2.2 Potential Human Receptors and Pathways

A complete exposure pathway exists only when a receptor population can be exposed to

chemical constituents. OU1 is currently under commercial use within the developed area

and is fallow within the undeveloped area. Wood-Ridge has zoned this area as "light

industrial park" (Kolicko 1997, pers. comm.), so future residential use is considered

unlikely. Given the characteristics of the property, including current use and zoning

regarding future use, the most likely potential human receptors include onsite workers

and trespassers who might visit the site. Onsite workers are likely to be the receptor

population with the highest exposure potential. Although off site residents could

potentially inhale fugitive dust generated from the site, the magnitude of exposure via this

pathway would be far less than for onsite workers.

CoPCs have been detected in OU1 soil, groundwater, sediments, and surface water. The

current potential for exposure to site media is low, because the site is fenced on three
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sides, and because the developed area is largely covered by buildings and pavement.

Potential for receptors to contact CoPCs in each of the media will be evaluated.

Figure 2-1 is a schematic representation of these potential exposure pathways.

2.2.1.1 Current and Future Workers

Current and future onsite worker scenarios were evaluated for the developed area, in

which workers are exposed to surface soil via ingestion, dermal contact, or to a lesser

extent, inhalation. As indicated above, the developed area is nearly all paved. Therefore,

in the current scenario for the developed area, only unpaved soils were considered. In

contrast, a future worker scenario for the developed area included consideration of paved

and unpaved soils. A future worker scenario was also evaluated for the undeveloped

area. Although future development is unlikely to take place without surface soil

modification (i.e., adding fill), such use was evaluated in a hypothetical scenario for

purposes of risk assessment. Risks associated with exposure to CoPCs in subsurface soil

were evaluated through a current and future trench worker scenario, in which workers

contact CoPCs in subsurface soil through incidental ingestion, inhalation, and dermal

contact.

As discussed above, site groundwater is not used as drinking water, and such use is not
expected in the future. However, to determine whether use of groundwater as drinking

water could result in unacceptable risks, this pathway was evaluated for workers in a

hypothetical future scenario, although such is highly unlikely.

2.2.1.2 Trespassers

The most likely current receptor within the undeveloped area would be a trespasser who

might gain access. Potential exposure pathways would include ingestion of and dermal

contact with surface soil, sediments, and surface water within the undeveloped area. The

most likely human populations to trespass in and around the undeveloped area are adults
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and older children (i.e., 9-18 years old). Younger children would not be expected to visit

these areas given the limited access.

Although it is hypothetically possible for chemicals in site soil and surface water to be

taken up into plants or into aquatic organisms consumed by trespassers, these pathways

are considered incomplete because of the site characteristics and the quality of the

vegetation and conditions at the site. During the site visits, no edible plants were noted.

The surface water within the OU1 area, the West Ditch, and the onsite basin was not

determined to support fish or other aquatic organisms that would be consumed by people.

Therefore, this pathway is not considered complete.
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Data Analysis and Identification of Chemicals
of Potential Concern

The HHRA uses a conservative screening process to select CoPCs to ensure that any

substances that could be of concern are evaluated fully. All available chemical

concentration data were reviewed to identify CoPCs in the following media:

• Surface soil/sediments

• Subsurface soil

• Surface water

• Groundwater

• Air.

As described in the RI report (Exponent 2000), drums and test pits containing waste

material were sampled and analyzed during the remedial investigation. These samples

cannot reasonably be characterized as soil and are not evaluated in this HHRA. These

materials will be addressed in the feasibility study.

Table 3-1 shows the CoPCs identified for the various media. The list of CoPCs derived

through the identification process described herein for human health risk assessment is

more inclusive than that presented in the RI report (Exponent 2000). Tables A-l through

A-6 provide a summary of OU1 data and data analyses and have been prepared in the

format of Risk Assessment Guidance for Superfund (RAGS) Part D, Table 2.1 (U.S. EPA

1998b). They present the occurrence, distribution, and selection of CoPCs and provide

the following information as specified in U.S. EPA (1998b):

• Chemicals detected and undetected in each medium

• Frequency of detection of chemicals in each medium
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• Range of detected concentrations for each chemical in each medium

• Range of detection limits for the chemicals in each medium

• Background screening values for metals in suburban New Jersey soils

(for comparison only) (NJDEP 1993)

• Screening concentrations (i.e., risk-based concentrations [RBCs]),

when available, for exposure to residential soil, for residential use of

drinking water or for inhalation.

Tables A-7 through A-13 present exposure point concentrations calculated for each CoPC

in each exposure medium and additional supporting documentation consistent with EPA

guidance (U.S. EPA 1998b). Figure 3-1 shows sample locations for data used in the

HHRA. The following sections describe how OU1 data were used to identify CoPCs.

Analytical results from OU1 media were reviewed to determine a list of substances that

may be of concern for human health. The methods used to select CoPCs were intended to

ensure that no contaminants detected at levels of potential health concern would be

excluded. Concentrations of contaminants in all media were compared with conservative

RBCs derived by EPA. RBCs used in this screening process were developed by EPA

Region DC. The RBCs for soil account for three potential exposure routes: ingestion,

inhalation of particles or vapors, and dermal contact. The RBCs for tap water account for

ingestion of water and inhalation of volatiles from water. RBCs for ambient air (in a

residential setting) were used to screen the air data (U.S. EPA 2001a). The RBCs

correspond to either a IxlO"6 excess cancer risk (for carcinogens) or a hazard quotient of

0.1 (for noncarcinogens), whichever is more stringent (U.S. EPA 2001a). Appendix B

includes copies of the original sources of EPA risk-based concentrations used in

screening CoPCs.

Data on site-specific background concentrations of inorganic chemicals were not

available. Comparison of site concentrations with samples collected from background
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locations in New Jersey soils suggests that site concentrations for some inorganic

chemicals are within concentrations typically identified in background soils. EPA staff

have indicated that chemicals should not be screened out of the risk assessment based on

their presence at background concentrations. Instead, the concentration relative to

background can be considered as part of risk management decision-making at the site

(Sivak 2001, pers. comm.). The uncertainty assessment includes a discussion of site

concentrations relative to background concentrations. As indicated there, some of the

risks identified in the assessment may be related to naturally occurring chemicals in soil.

The contribution to site risks related to background concentrations should be considered

in evaluating the need for site remediation or site controls.

Data for surface soil/sediments and subsurface soils in the developed and undeveloped

areas were compared with EPA-derived RBCs for residential soil as a conservative means

of evaluating direct contact with these media. Use of the RBCs derived for residential

soil to screen for CoPCs in these media is highly conservative, because these values are

based on daily contact with soil in a residential scenario, whereas exposures to

soil/sediments would be restricted to occasional contact during trespassing activities, or

short durations during construction activities. Such exposures would be expected to be

much less frequent than exposures that a child might receive at a residence.

Consequently, the total exposure to these soil/sediments would be expected to be at least

an order of magnitude less than exposure to soil in a residential scenario.

Contaminant concentrations in surface water (the onsite basin and the West Ditch) and

OU1 groundwater were compared with RBCs derived by EPA based on assumed levels of

exposure resulting from the use of water as a residential drinking water source. This

method is a highly conservative screening procedure, because no site surface water or

groundwater is used for drinking water. Similarly, concentrations of mercury detected in

outdoor air were screened through comparison with an RBC derived on the basis of

exposure to air in a residential setting (U.S. EPA 200la).
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Consistent with guidance contained in U.S. EPA (1989), data were also evaluated in light

of the following considerations:

• Although EPA indicates that chemicals can be excluded based on

frequency of detection, no chemicals were excluded on this basis,

because no chemicals that were detected had low detection

frequencies.

• A compound can be eliminated from consideration if it is an essential

nutrient, present at low concentrations, and toxic only at high doses.

Consistent with EPA guidance (U.S. EPA 1989), several essential

nutrients (i.e., calcium, magnesium, potassium, sodium) were not

included as CoPCs.

• If common laboratory chemicals (e.g., acetone, methylene chloride,

toluene, phthalate esters) are found at less than 10 times the maximum

concentration detected in any blank, or if other chemicals are found at

less than 5 times the maximum concentration detected in any blank,

these chemicals can be eliminated. No chemicals were excluded on

this basis.

After consideration of the issues described above, chemicals were identified as CoPCs if

the maximum concentration detected in an environmental medium exceeded the

respective RBC.

3.1 Soil and Sediment

The soil data were considered in three groups: surface soils in the developed area, surface

soils in the undeveloped area, and subsurface soils. Data for sediment samples in the

undeveloped area were also screened for CoPCs. The screening of these data is discussed

in the following sections.

830070028
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Surface soils in developed area—Up to 15 samples were collected from the developed

soil area at 0-12 inches deep. Because the developed area is nearly all paved, only three

of these samples were from unpaved areas; these were collected under gravel in the

railroad bed. As described above in the conceptual model, the unpaved soils within the

developed area were considered in a current worker scenario, while unpaved and paved

soils together were considered in a future scenario. Therefore, given these different

expected exposure patterns for current and future use, separate exposure point

concentrations were calculated for the combined paved and unpaved soils and for the

paved soils alone.

Nine metals were identified as CoPCs in surface soils within the unpaved soils in the

developed area: aluminum, arsenic, chromium, copper, iron, lead, manganese, mercury,

and vanadium. Four PAH compounds exceeded their RBCs and were identified as

CoPCs: benz[a]anthracene, benzo[b]fluoranthene, benzo[a]pyrene, and

dibenz[a,h]anthracene. All other organic compounds were found in concentrations less

than their RBCs (Tables 3-1 and A-l).

Considering the paved and unpaved soils together, all the same CoPCs were found, with

two additional CoPCs: thallium and benzene were also present at concentrations greater

than their RBCs and were included as CoPCs within the future scenario for exposure to

paved and unpaved soil together within the developed area.

Surface soil and sediment in undeveloped area—Up to 40 samples were collected from

the undeveloped soil area at the 0- to 12-in. depth. These included sediment samples

collected at five locations in the onsite basin, and the West Ditch. Of the inorganic

compounds detected in the undeveloped area surface soils, beryllium, calcium, cobalt,

magnesium, methylmercury, potassium, selenium, and sodium were found at

concentrations less than their RBCs. Thus, 16 metals were identified as CoPCs in surface

soils within the undeveloped area: aluminum, antimony, arsenic, barium, cadmium,
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chromium, copper, iron, lead, manganese, mercury, nickel, silver, thallium, vanadium,

and zinc (Tables 3-1 and A-2).

Of the 34 organic compounds detected, eight compounds or mixtures exceeded their

RBCs. These included five carcinogenic and one noncarcinogenic PAH compounds

(benz[a]anthracene, benzo[b]fluoranthene, benzo[a]pyrene, dibenz[a,h]anthracene,

indeno[l,2,3-cd]pyrene, and phenanthrene). Thus, six PAH compounds (see list above),

plus bis[2-ethylhexyl]phthalate and PCBs (Aroclors® 1248 and 1260), were identified as

CoPCs (Tables 3-1 and A-2).

Subsurface soils in undeveloped area—Screening of subsurface soils was conducted for

all subsurface samples together (i.e., developed and undeveloped areas combined). Up to

130 subsurface soil samples were taken from depths of 1-20 ft bgs. Sixteen metals were

identified as CoPCs in subsurface soils: aluminum, antimony, arsenic, barium, cadmium,

chromium, copper, iron, lead, manganese, mercury, nickel, silver, thallium, vanadium,

and zinc. Six carcinogenic PAHs (benz[a]anthracene, benzo[a]pyrene,

benzo[b]fluoranthene, benzo[k]fluoranthene, dibenz[a,h]anthracene, indeno[l,2,3-

cdjpyrene) and four noncarcinogenic PAHS (2-methylnaphthalene, benzo[ghi]perylene,

naphthalene, and phenanthrene) were identified as CoPCs. Four additional organic

chemicals identified as CoPCs were PCBs, carbazole, benzene, and toluene (Tables 3-1

and A-3).

3.1.1 Surf ace Water

Chemicals in surface water were compared with EPA Region EX RBCs based on

residential drinking water consumption (U.S. EPA 200la). Screening of surface water in

OU1 was conducted for all samples together. Surface water samples from five stations in

the West Ditch and the onsite basin were evaluated. Four metals were identified as

CoPCs in surface water: iron, lead, manganese, and mercury. No organic chemicals were

identified as CoPCs (Tables 3-1 and A-4).
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3.1.2 Groundwater

Screening of groundwater in OU1 was conducted for all samples site wide. Groundwater

samples were collected from the 15 monitoring wells located in the developed and

undeveloped filled areas. Ten metals were identified as CoPCs in groundwater: arsenic,

barium, cadmium, copper, iron, manganese, mercury, nickel, thallium, and vanadium.

Two noncarcinogenic PAHs (2-methylnaphthalene and naphthalene) were identified as
CoPCs. In addition, eleven organic chemicals or chemical classes were identified as

CoPCs: bis[2-ethylhexyl]phthalate, 1,4-dichlorobenzene, 4-methylphenol, 1,2-

dichlorothene, 4-methyl-2-pentanone, acetone, benzene, chlorobenzene, chloroethane,

toluene, and xylene (Tables 3-1 and A-5).

3.1.3 Air

Mercury vapor was identified as a CoPC in outdoor air. No CoPCs were identified in

indoor air (Tables 3-1 and A-6). Air samples were collected during the Phase I field

investigation, during the warehouse evaluation study, and by NJDEP. During the Phase I

investigation, paniculate mercury and total gaseous mercury were measured in five

samples collected in September and October of 1997, and total gaseous mercury was

measured in six samples collected in March 1998. In the supplemental warehouse study,

gaseous mercury was measured at three locations inside the U.S. Life (Jerbil) Warehouse

and at two outside locations in April 1999. Both paniculate and gaseous mercury were

measured by the NJDEP in 1989 and 1990. Six samples were taken at three locations

within OU1, one of which was above the limit of detection. Given the uncertainty in the

early data regarding sampling methods, and the availability of 16 samples from a recent

investigation, the single detected sample was not included in this HHRA.
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Exposure Assessment

Exposure assessment is the process of identifying human populations that could

potentially contact site-related chemicals and estimating the magnitude, frequency,

duration, and route(s) of potential exposures. In the HHRA, potential OUI risks were

evaluated in hypothetical current and future workplace scenarios, and in a future

trespasser exposure scenario. In addition, potential exposure to subsurface soil was

considered for a construction worker. A residential population was not considered here,

given the nature of the area (i.e., limited zoning and access), which makes future

residential development unlikely. This section describes how these scenarios were

selected as a conservative means of estimating current and hypothetical future exposures

and potential risks. First, the exposure setting was characterized, and potentially exposed

populations were identified (i.e., trespassers and workers). Next, potential exposure

pathways were identified, and the methods and assumptions for quantifying exposure

were presented. It should be noted that some of the pathways considered are highly

unlikely (e.g., groundwater use as drinking water and trespassing on the site), but were

considered here for risk assessment purposes.

4.1 Exposure Setting and Receptor Populations

Given the OUI characteristics, current use, and zoning regarding future use, the most

likely potential human receptors include onsite workers and trespassers who might visit

OUI. Onsite workers are likely to be the receptor population with the highest exposure

potential. Although offsite residents could potentially inhale fugitive dust generated from

OUI media, the magnitude of exposure via this pathway would be far less than for onsite

workers.

CoPCs have been detected in OUI soil and groundwater, and in sediments and surface

water within OUI. The current potential for exposure to media at OUI is low, because it
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is fenced on three sides and the developed area is largely covered by buildings and

pavement. The potential for receptors to contact CoPCs in each of the media was

evaluated.

4.2 Potential Exposure Pathways

This section identifies potential exposure pathways for CoPCs found in environmental

media. An exposure pathway is the course a chemical takes from a source to an exposed

receptor. Exposure pathways consist of the following four elements: 1) a source; 2) a

mechanism of release, retention, or transport of a chemical in a given medium (e.g., air,

water, soil); 3) a point of human contact with the medium (i.e., exposure point); and 4) a

route of exposure at the point of contact (e.g., incidental ingestion, dermal contact). If

any of these elements is missing, the pathway is considered incomplete (i.e., it does not

present a means of exposure). Only those exposure pathways judged to be potentially

complete are quantified in the HHRA. Table 4-1 summarizes the exposure pathways

evaluated in the HHRA and is consistent with Table 1 of U.S. EPA (1998b).

At least one CoPC has been detected in each of the media evaluated—surface soil,

subsurface soil, surface water, groundwater, and air. As described above, the most likely

means for human exposure to these CoPCs is through workplace use of, or trespassing on,

these areas. Opportunities for exposure to CoPCs are generally very low because of the

limited access to any site area and to surface soil within the developed area.

4.3 Quantification of Exposure

In this section, CoPC intakes for chronic exposures are estimated for the exposure

pathways identified in the previous section. CoPC intakes are based on estimates of

exposure concentrations at the exposure point (i.e., exposure point concentrations) and on

the estimated magnitude of exposure to CoPC-containing media. Exposure estimates for
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chronic daily intakes (GDIs) are defined as the mass of a CoPC taken into the body, per

unit of body weight, per unit of time. For dermal contact, exposures are expressed as

absorbed dose rather than administered dose.

The averaging time used to determine a GDI depends on the type of toxic effect being

assessed. For carcinogenic effects, GDIs are calculated by averaging the total cumulative

dose over a lifetime. The estimate of the average lifespan is assumed to be 70 years,

based on EPA guidance (U.S. EPA 1991).1 For assessing noncancer effects, GDIs are

calculated by averaging intakes only over the period of exposure. The distinction

between these two approaches is based on EPA's currently held opinion that the

toxicological mechanisms of action are different for carcinogenic and noncarcinogenic

processes.

Intakes of CoPCs were estimated using algorithms and assumptions consistent with EPA

guidance (e.g., U.S. EPA 1989) for the following potential exposure pathways:

• Surface soils in developed area: Incidental ingestion, and dermal

contact with CoPCs by long-term workers and construction workers

• Surface soils in undeveloped area: Incidental ingestion, dermal

contact, and inhalation of CoPCs by long-term workers, construction

workers, and trespassers who might visit OU1

• Subsurface soils in developed and undeveloped areas: Ingestion

and dermal contact with CoPCs in subsurface soils by construction

workers

'EPA's most recent edition of the Exposure Factors Handbook (U.S. EPA 1997a) recommends use of
75 years for the average value for life expectancy; however, the original 70-year value is used in this risk
assessment for consistency among risk assessments, and because some of the carcinogenic slope factors
and unit risks (see Section 5) are derived based on a 70-year lifetime, and the difference (error) between
the two values is low.
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• Groundwater: Ingestion and dermal contact of CoPCs in

groundwater are evaluated in a hypothetical OUl-wide future long-

term worker scenario

• Surface water and sediments in OU1: Incidental ingestion and

dermal contact with surface water by a trespasser who might contact

CoPCs in the onsite basin and the West Ditch

• Outdoor air: Inhalation of outdoor air by long-term workers in the

developed or undeveloped area.

Both reasonable maximum exposure (RME) and typical estimates were calculated. EPA

describes RME as the highest exposure that is reasonably expected to occur at a site (U.S.

EPA 1989). EPA, in the Final Guidelines for Exposure Assessment, defines typical

exposure as follows:

The average [exposure or dose] estimate, used to describe the arithmetic

mean, can be approximated by using average values for all the factors

making up the exposure or dose equation (57 Fed. Reg. 104: 22888).

The following subsection presents the exposure algorithms and assumptions used to
calculate GDIs for each of the exposure pathways listed above, and the methods used to

calculate exposure point concentrations for the RME and typical cases.

4.3.1 Exposure Frequency and Duration and Receptor
Characteristics

As described above, the most likely human populations to use the area are workers,

although trespassers could also visit OU1. Worker scenarios considering exposure to

surface and subsurface soil and to outdoor air were evaluated for the developed and

undeveloped areas. In the developed area, current and future worker scenarios were
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evaluated to consider current exposure to unpaved soil and future exposure to all soil (i.e.,

including soil now under pavement). A future long-term worker scenario was also

evaluated for the undeveloped area. While future development as a workplace would

likely require some modifications to the undeveloped-area soil, this hypothetical future

scenario was evaluated under baseline conditions to determine whether site controls

would be needed. The exposure frequency for the long-term worker in both the RME and

typical scenarios was 250 days per year, as identified by EPA (U.S. EPA 1997a). The

exposure duration for the worker is 25 years for the RME scenario, as identified by EPA

(U.S. EPA 1991). For the typical scenario, a 6.6-year duration is applied. This provides a

conservative means to evaluate exposure, because 6.6 years was identified as the median

amount of time that workers spend in one occupation (U.S. EPA 1997a).

A construction worker scenario was also evaluated to consider hypothetical current or

future contact with surface and subsurface soils in the developed and undeveloped areas.

Construction workers were assumed to contact soils for 25 days/year in the RME, or

10 days/year in the typical scenario, over a 2-year construction period. The worker's

body weight was assumed to be 70 kg.

A trespasser scenario was considered for the undeveloped area. The developed area has

more limited access, and any risk for a trespasser who might gain access would be less

than that estimated for a long-term worker. For the undeveloped area, the most likely

trespassers are adults and older children (i.e., 9-18 years old). Younger children would

not be expected to trespass within the area, given the limited access. In this assessment,

trespassers were assumed to be exposed either to soils or sediment and surface water on a

given visit. Trespassing within the undeveloped area is unlikely, and any occurrence is

expected to be infrequent because of limited access, surrounding industrial development,

and cold winter and fall weather. For an RME value, this assessment assumed one visit

per week for the three summer months and one visit per month for two additional months

in spring and fall, for a total of 14 visits per year. The HHRA assumed for the typical
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scenario an average of one visit per month for the months of May through September, or

a total of five visits per year.

Older children are assumed to visit OU1 areas as frequently as adults, but they have a

somewhat higher exposure due to their lower body weight (i.e., 49-kg average for ages

9-18, in comparison to 70-kg average for adults). For the RME case, the HHRA assumed

that adults might trespass within the area over a period of 30 years, while the typical

exposure scenario assumed that both adults and older children may visit the West Ditch

or onsite basin for a shorter period of 9 years.

4.3.2 Incidental Ingestion of Soils and Sediments

People visiting or working within OU1 may ingest surface soils or sediment as a result of

direct contact with soil or sediment on the hands, followed by hand-to-mouth activity

(either inadvertent or associated with eating or smoking). Surface soils in the

undeveloped and developed areas, and sediments in the undeveloped area, were

considered separately due to the differences in current and future use. As described

above, sediment samples were collected in OU1 (West Ditch and the onsite basin).

Tables 4-2 and 4-3 provide exposure assumptions for trespassers' exposure to soil and

sediment, and Tables 4-4 and 4-5 provide exposure assumptions for long-term workers

and construction workers, respectively.

Incidental ingestion of soil and sediment was evaluated using EPA guidance for risk

assessment regarding soil ingestion. U.S. EPA (1997a) does not provide an upper-bound

value for adults and older children. However, U.S. EPA (1991) has identified

100 mg/day as an upper-bound intake rate for adults. Therefore, this value was used as

the intake rate for older children and adults in the RME trespasser scenario. For the RME

worker scenarios, the assumption is made that half of this intake occurs at work, resulting

in an RME intake for workers of 50 mg/day (U.S. EPA 1991). Consistent with EPA

guidance, the mean value for adults of 50 mg/day was used in the typical trespasser
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scenario for adults and older children, and in the typical scenario for workers (U.S. EPA

1997a).

4.3.3 Dermal Contact with Soils and OU1 Sediments

Tables 4-2 through 4-5 present the exposure algorithms for dermal contact with soils and

OU1 sediments. Dermal exposure was expressed as an absorbed dose by incorporating a

chemical-specific dermal absorption factor into the exposure equation. Dermal

absorption factors reflect the desorption of the chemical from soil and the absorption of

the chemical across the skin and into the bloodstream (U.S. EPA 1997a). Dermal

absorption factors used in the HHRA are reported in Table 4-6. Consistent with guidance

from U.S. EPA (1999a), where data for absorption from soil are not available, dermal

exposure is evaluated qualitatively.

Surface area reflects the amount of skin exposed to a chemical in the exposure scenario.

For an adult contact with outdoor soil exposure, U.S. EPA (1997a) recommends using

5,000 cm2 as a central-tendency estimate and 5,800 cm2 for an upper-bound estimate.

These values represent 25 percent of the total body surface area for adults and were used

in the estimates for adult trespassers. Further, EPA recommends deriving similar

estimates for children by multiplying the 50th and 95th percentile total body surface areas

from Tables 6-6 and 6-7 of the Exposure Factors Handbook (U.S. EPA 1997a) by 0.25

for the ages of interest. Thus, the HHRA assumed that 25 percent of the receptor's total

body surface area potentially contacts CoPCs in undeveloped-area surface soils and

sediments. This resulted in upper-bound and typical surface area estimates of 4,400 cm2

and 3,600 cm2, respectively, for children aged 9-18 years.

For workers, the RME value for adult workers of 3,300 cm2 was applied, based on the

average of the 50th percentile of surface area of men and women over age 18, as shown in

Tables 6-2 and 6-3 of U.S. EPA (1997a) and as recommended in U.S. EPA (1999a).
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Consistent with guidance in U.S. EPA (1999a), this value was also conservatively applied

in the typical case.

The soil-to-skin adherence factor refers to the amount of soil that remains deposited on
the skin after contact. Adherence factors vary by soil type (e.g., moisture content, particle

size), by the body part contacting the soil, and by the activity being conducted while in

contact with the soil. Although U.S. EPA (1997a) reports that adherence factors for

sandy sediments are likely to be less than for soils, because contact with water may wash

the sediment off the skin, adherence to skin was assumed to be the same for soils and

OU1 sediments in this HHRA. Adherence values were identified in the EPA's latest

dermal guidance (U.S. EPA 1999a) and were applied in EPA Region IX screening values

(U.S. EPA 2001a). RME and typical adherence factors for adults were both assumed to

be 0.07 mg/cm2. For older children, RME and typical adherence factors of 0.2 mg/cm2

were assumed, based on data for children playing in wet soil (U.S. EPA 1999a).

For the construction worker scenario, the highest adherence factors for commercial/

industrial adults identified in the U.S. EPA (1999a) dermal guidance were applied.

Specifically, the adherence factor for utility workers of 0.8 mg/cm2, which was the

highest 95th percentile adherence factor, was used for the RME, and 0.2 mg/cm2, which

was the highest 50th percentile factor, was applied for the typical scenario. Both of these

factors were based on data from utility workers. For the long-term worker, an adherence

value of 0.2 mg/cm2 is applied in both the RME and the typical case, consistent with

recommendations in U.S. EPA (1999a) and as applied in EPA Region IX screening

values (U.S. EPA 200la).

4.3.4 Incidental Ingestion of Surface Water

Tables 4-7 and 4-8 present the exposure algorithms for incidental ingestion of surface

water while wading in the West Ditch or trespassing near the onsite basin. As described

above, given the OU1 location, any trespassing in these areas would be expected to be
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minimal. For the trespasser scenario, wading was assumed to represent the greatest

exposure potential, because the OU1 surface water features are an unlikely location for

trespassing and are too shallow for swimming. RAGS (U.S. EPA 1989) recommends a

value of 50 mL/hour as the amount of water ingested while swimming. Based on

professional judgment, the HHRA assumed that 25 percent of EPA's assumed water

consumption rate for swimming, or 12 mL/hour, will be consumed while trespassing near

the West Ditch or onsite basin. For the RME and typical scenarios, it was assumed that

wading occurs 1 hour/day and 0.5 hour/day, respectively, based on best professional

judgment. Trespasser receptors, exposure duration, and exposure frequency are the same

as noted above.

4.3.5 Dermal Contact with Surface Water

Tables 4-7 and 4-8 present the algorithms for calculating the absorbed dose from dermal

contact with surface water in OU1. Trespassers, older children, or adults visiting these

areas are assumed to submerse the surface areas of their hands, forearms, feet, and lower

legs, or approximately 25 percent of their total body surface area. As described above for

dermal contact with sediments/soils, the resulting RME and typical estimates for surface

area are 5,800 cm2 and 5,000 cm2, respectively, for adults, and 4,400 cm2 and 3,600 cm2,

respectively, for older children.

The permeability constant reflects the rate of movement of the chemical across the skin.

Permeability constants for all the CoPCs in surface water were taken from Table 3-1

(metals) or Appendix B (organic CoPCs) of U.S. EPA (1999a) and are shown in

Table 4-6. All other exposure assumptions are the same as discussed above for ingestion

of surface water.

830070040
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4.3.6 Ingestion of and Dermal Contact with Groundwater

Table 4-9 presents algorithms that were used to calculate exposure to CoPCs via use of

OU1 groundwater as drinking water. As described previously, such use is highly unlikely

and is considered here for risk assessment purposes only. The intake of groundwater for

the RME was assumed to be 1 L/day, based on the 2-L/day total intake of drinking water

identified by EPA (U.S. EPA 1997a). This assumes that half of all water intake is

consumed in the workplace. Similarly, the typical case assumed an intake of 0.7 L/day

based on half of the 1.4-L/day mean value identified by EPA (U.S. EPA 1997a). Dermal

contact with drinking water at the workplace is assumed to be limited to washing hands.

The surface area assumed was derived from Table 6-4 of U.S. EPA (1997a) and

represents the average of the maximum values for men and women (i.e., 977 cm2, derived

from 1,130 cm2 and 824 cm2) in the RME case, and the average of the mean values (i.e.,
793 cm2, derived from 840 cm2 and 746 cm2). Because hand washing involves a very

brief exposure period, a fractional intake for dermal exposure to water of 0.03 was

applied to represent about two minutes of exposure per day. Exposure frequency and

duration assumptions are the same as those identified previously for long-term workers.

4.3.7 Inhalation of Vapors in Outdoor Air

Mercury vapor was the only CoPC identified for air. Table 4-10 presents the algorithm

used to calculate exposure to mercury vapor in outdoor air. Exposure assumptions

include an inhalation rate of 3.3 m3/hr for the RME, which is the recommended upper-

percentile rate for outdoor workers, and an inhalation rate of 1.3 m3/hr for the typical

case, which is the mean value identified by EPA (U.S. EPA 1997a). The time spent

outdoors for both the RME and typical cases was assumed to be an average of 2 hours per

day over the course of the year, based on best professional judgment. Exposure frequency

and duration are the same as those identified for the long-term worker.
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4.3.8 Exposure Point Concentrations

The exposure point concentration, or the concentration term in the exposure equation, is

meant to reflect a representative concentration at the exposure point or points over the

exposure period (U.S. EPA 1989). In evaluating the RME exposure scenario, EPA

guidance specifies the use of the upper. 95th percent confidence limit on the mean

concentration, while average concentrations are used to quantify the typical scenario. In

most situations, assuming long-term contact with the maximum concentration in any

exposure medium is not reasonable. RAGS states that although the average concentration

does not reflect the maximum concentration that could be contacted at any one time, it is

regarded as a reasonable estimate of the concentration likely to be contacted over time

(U.S. EPA 1989).

To evaluate exposures to CoPCs in OU1 media, concentrations in developed and

undeveloped areas and within the OU1 soils, sediments, and surface water were each

calculated separately to better represent likely future uses of these areas. Moreover, as

described previously, exposure to developed-area soils was assessed separately for the

current and the future scenarios to reflect current exposure to unpaved soil and future

exposure to all surface soil, including soils now under pavement.

As part of data analyses conducted during the HHRA, data distributions in each affected

environmental medium were evaluated, and distributions of each data set in each medium

were determined. Where data sets had fewer than ten samples, the maximum

concentration was used as the exposure point concentration for both the RME and typical

case. Where data sets were larger than or equal to ten samples, the data distributions

were statistically tested for lognormality or normality using the Kolmogorov-Smirnov

goodness-of-fit test. Data were identified as best fitting a lognormal or a normal

distribution.

In cases where neither a lognormal nor a normal distribution fit the data, or when both
distribution types appeared to fit the data equally well, the data were identified as
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following an unknown distribution. Consistent with U.S. EPA (1992) guidance, where

distributions were unknown, calculations consistent with a lognormal distribution were

applied.

Results of the calculation of the exposure point concentrations used in the HHRA are

presented in Appendix A.

As recommended in RAGS, the 95-percent UCL of the arithmetic mean was used in

estimating exposure concentrations for the RME scenarios because of the uncertainty

associated with estimating the typical exposure concentration. Consistent with

supplemental guidance to RAGS (U.S. EPA 1992), the UCL on mean concentrations was

calculated as follows:

where:

n = number of observations

H = H statistic for a given confidence level, n, and Sy

exp = exponential function

y = average of the log-transformed data (y = ln(x))

Sy = standard deviation of the log-transformed data.

Using the UCL on the mean concentration is a conservative method for evaluating

exposure and risks. As noted in U.S. EPA (1992), a value other than the 95-percent UCL

can be used, provided the risk assessor can document that high coverage of the true

population mean occurs (i.e., the value equals or exceeds the true population mean with
high probability).
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Appendix A includes summaries of OU1 data and exposure point concentrations. In

deriving exposure point concentrations for surface soil in the developed area, the

maximum mercury value of 13,800 mg/kg was identified as the exposure point

concentration (EPC [exposure point concentration] in table below), because it was lower

than the 95% UCL calculated on this data set of 15 samples (see table below). When this

sample was excluded, the maximum mercury value of 2,250 was identified as the EPC.

The risk assessment results include risk estimates for worker contact with surface soil in

the developed area, both with and without this sample result.

Total mercury in the developed area, with and without SS-04 (SS0038)

No. of Frequency of Minimum Maximum 95% EPC
___________Results Detection__________________UCL_______

With SS-04 15 100% 9.3 13,800 15,541 13,800

Without SS-04 14 100% 9.3 2,250 5,884 2.250

Note: EPC -exposure point concentration
UCL -upper confidence limit
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Toxicity Assessment

The purpose of a toxicity assessment is to evaluate the potential for CoPCs to cause

adverse health effects in exposed persons and to thoroughly define the relation between

the extent of exposure to a hazardous chemical and the likelihood and severity of any

adverse health effects. The standard procedure for a toxicity assessment is to identify

toxicity values for carcinogenic and noncarcinogenic effects and to summarize other

relevant toxicity information. This section describes the methods used to evaluate

toxicity that could result following oral or dermal exposure to CoPCs and provides a brief

toxicity profile for inorganic mercury, which was a key CoPC in this risk assessment.

Section 6.3, Uncertainty Assessment, also discusses uncertainties in EPA's toxicity value

for inorganic mercury. EPA-derived toxicity values used in risk assessments are termed

cancer slope factors (CSFs) and reference doses (RfDs). CSFs are used to estimate the

incremental lifetime risk of developing cancer corresponding to GDIs calculated in the

exposure assessment. The potential for noncarcinogenic health effects is typically

evaluated by comparing estimated daily intakes to RfDs, which represent daily intakes at

which no adverse effects are expected to occur over a lifetime of exposure. Both CSFs

and RfDs are specific to the route of exposure (e.g., ingestion [oral] exposure). Currently,

no CSFs or RfDs exist for dermal exposure; therefore, oral absorption factors were used

to adjust CSFs and RfDs to assess dermal exposure, as described in the subsection below.

As indicated in RAGS (U.S. EPA 1989), the primary source for EPA-derived toxicity

values is EPA's Integrated Risk Information System (IRIS) (U.S. EPA 2001b). This

computerized database contains verified toxicity values in addition to up-to-date health

risk and EPA regulatory information for many chemicals commonly detected at

hazardous waste sites. EPA extensively reviews and verifies RfDs and CSFs derived for

risk assessment, and once they are verified and posted in IRIS (U.S. EPA 2001b), they

represent agency consensus. EPA's Health Effects Assessment Summary Tables (U.S.

EPA 1997b), which are supposed to be updated quarterly, also provide EPA-derived

toxicity values that may or may not be verified at the time of publication. Tables 5-1 and
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5-2 show the toxicity values used in this risk assessment to assess carcinogenic and

noncarcinogenic effects of CoPCs, respectively. These tables were prepared in a format

consistent with RAGS Part D Tables 5.1 and 6.1, respectively.

5.1 Toxicity Assessment for Dermal Exposure

As noted previously, EPA has not developed any toxicity values for dermal exposure.

EPA suggests, however, that dermal toxicity values can be derived from oral toxicity

values for substances with systemic effects that are not dependent on route of

administration (U.S. EPA 1989). In deriving such values, consistency is required

between the type of dose that forms the basis of the oral toxicity value and the type of

dose that will be calculated by the dermal exposure models. Specifically, a distinction

must be made between an administered dose or intake (i.e., the amount of chemical taken

into the body) and the absorbed dose (i.e., the amount of chemical that crosses body

membranes and enters the blood stream).

Typically, oral toxicity values and GDIs for oral exposure are based on administered

doses (or intakes); therefore, usually no adjustments are necessary to calculate risk

estimates for oral exposures. However, because dermal exposures are usually expressed

in terms of absorbed doses, dermal toxicity values must also be based on absorbed, rather

than administered, doses (U.S. EPA 1989). To derive a dermal toxicity value for

absorbed dose from an oral toxicity value based on administered dose, the oral toxicity

value is adjusted by an estimate of the fractional oral absorption (i.e., the oral absorption

factor). A CSF is divided by the oral absorption factor, and an RfD is multiplied by the

oral absorption factor to calculate the adjusted toxicity value.

Only limited data are available to derive a technically supportable adjustment factor for

an oral slope factor/RfD, to estimate a dermal toxicity value. Based on the current

guidance (U.S. EPA 1999a), the only chemical for which an adjustment is recommended

is cadmium. An oral absorption efficiency of 5% is assumed for cadmium, which leads to
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an estimated dermal reference dose (RfDd) of 2.5x1 (T5 mg/kg-day—this value was used

in the dermal risk assessment.

Dermal absorption through the skin is also a chemical-specific variable. The recent EPA

dermal risk assessment guidance provides chemical-specific dermal absorption values for

chemicals in soil and dust, including specific values for arsenic, cadmium, chlordane,

2,4-D, DDT, lindane, tetrachlorodibenzo-p-dioxin (TCDD), PAHs, PCBs, and

pentachlorophenols, and a default skin absorption fraction of 0.10 for nonvolatile

organics. Of these, arsenic, cadmium, PAHs, PCBs, and numerous nonvolatile organics

have been identified as CoPCs, and these chemicals were evaluated in the dermal

exposure pathways for soil and sediments. Consistent with EPA guidance, remaining site

CoPCs that have no identified absorption factors from soil or sediments were addressed

qualitatively in the dermal assessment. Table 4-6 provides the oral absorption factors

used for relevant CoPCs in this risk assessment; adjusted toxicity values are shown on

Tables 5-1 and 5-2 and in the risk characterization tables presented in Appendix C.

5.2 Toxicity Profiles

Toxicity profiles provided by EPA in the IRIS database were referred to in preparing this
assessment. These profiles can be accessed through the EPA web site

(http://www.epa.gov/iris/subst/index.html). This section provides a brief summary of the

EPA toxicity value for inorganic mercury (mercuric chloride), which is one of the main

contributors to OU1 risk estimates.

Estimates of potential risks associated with inorganic mercury are based on EPA's current

RfD of 0.0003 mg/kg-day, which is based on feeding and injection studies in rats. The

RfD was derived by applying an uncertainty factor of 1000 to the lowest-observed-

adverse-effect level identified from three studies. The primary adverse effect in these

studies, identified at higher concentrations, was an autoimmune effect on the kidney.

EPA indicated that no one study was sufficient to derive a toxicity value for inorganic
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mercury. Specifically, there was no chronic oral study to apply as the basis for the RfD,

and consequently, the RfD was based on a combination of studies conducted in a shorter

time frame (subchronic studies) using both the oral and subcutaneous routes. EPA

applied an uncertainty factor of 1000 to the lowest-adverse-effect level to account for the

use of a subchronic study and the availability of a lowest-adverse-effect level (as opposed

to a no-adverse-effect level), and to account for the relative increased sensitivity of

human populations. The uncertainty assessment discusses uncertainties related to the

application of this RfD in the risk assessment to evaluate chronic human exposure

resulting from oral contact with mercury.
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Risk Characterization

In risk characterization, quantitative exposure estimates and toxicity factors are combined

to calculate numerical estimates of potential health risk. In this section, potential cancer

and noncancer health risks are estimated assuming long-term exposure to CoPCs detected

in OU1 media. As described in Section 4, Exposure Assessment, potential risks are

estimated for the future worker and trespasser scenarios to provide a conservative means

of considering possible future uses. The risk characterization methods described in

RAGS (U.S. EPA 1989) are used to calculate potential RME and typical excess lifetime

cancer risks for carcinogens, and hazard indices for CoPCs with noncancer health effects.

These methods and the results of the risk characterization are described below.

Tables 6-1 and 6-2 show excess cancer risk estimates for the RME and typical scenarios,

while Table 6-3 and 6-4 present RME and typical hazard indices. In addition, tables in

Appendix D present detailed results of the risk calculations for each exposure pathway,

including exposure point concentrations and GDIs calculated for the RME and typical

scenarios, toxicity values used in risk estimates, and potential risk estimates for each

CoPC in each exposure pathway.

6.1 Carcinogens

6.1.1 Methods

Quantifying total excess cancer risk requires calculating risks associated with exposure to

individual carcinogens and aggregating risks associated with simultaneous exposure to

multiple carcinogenic CoPCs. A cancer risk estimate for a single carcinogen is calculated

by multiplying the carcinogenic GDI of the CoPC by its slope factor. A IxlCT6 cancer

risk represents a one-in-one-million additional probability that an individual may develop

cancer over a 70-year lifetime as a result of the exposure conditions evaluated. Because

cancer risks are assumed to be additive, risks associated with simultaneous exposure to
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more than one carcinogen in a given medium are aggregated to determine a total cancer

risk for each exposure pathway. Total cancer risks for each pathway are then summed for

reasonable combinations of exposure pathways, to determine the total cancer risk for the

population of concern.

The likelihood that actual risks are greater than estimated risks is very low because of the

conservative assumptions used to develop cancer risk estimates; in fact, actual risks may

be significantly less than predicted values. EPA's Guidelines for Cancer Risk Assessment

states, "...the linearized multistage procedure (typically used to calculate CSFs) leads to a

plausible upper limit to the risk that is consistent with proposed mechanisms of

carcinogenesis...The true value of the risk is unknown, and may be as low as zero"

(51 Fed. Reg. 185:33992, 33998 [1986]).

Although the determination of an acceptable risk level is ultimately a decision to be made

by risk managers, the findings presented here are compared with the range of acceptable

risk levels cited in EPA's National Contingency Plan (NCP) (U.S. EPA 1990b), which

EPA describes as the "blueprint for the Superfund law." The NCP states that risk levels

in the range of 10"4 to 1CT6 and lower are considered to be within the range of acceptable

risks for Superfund sites. For perspective on background cancer risks, the lifetime risk of

developing cancer in the U.S. population is approximately one in two (i.e., 5x10"') for

men and approximately one in three (i.e., 3XKT1) for women (American Cancer Society

1998).

6.1.2 Quantification of Carcinogenic Risks

Carcinogenic risk estimates were calculated for older children and adults in the RME and

typical scenarios as the probability of additional cancers associated with the exposure

pathways evaluated. Table 6-1 provides risk estimates for CoPCs in the RME scenario,

and Table 6-2 provides a summary of risk estimates for all complete exposure pathways

in the typical scenario. These tables also provide a summary of CoPCs that account for
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90 percent of the risk estimates in each pathway. Tables 6-5, 6-6, and 6-7 provide

estimates for chemicals in pathways with RME cancer risk estimates greater than IxlO"6

or hazard indices greater than 1. Estimated total cancer risks for both RME and typical

scenarios were within the 1CT6 to 1CT4 target risk range identified above. The hypothetical

future use of groundwater as workplace drinking water had the highest pathway risk

estimate of 3xlO~5, due primarily to arsenic in groundwater (i.e., the arsenic risk estimate

was 2.7xlO~5). The RME risk estimate for worker's ingestion of surface soil in the

undeveloped area was QxKT6, and dermal contact with soil was IxlO"5, both related

primarily to arsenic and PAHs. The highest cumulative risk estimate for a receptor was

the combined estimate of 5x10~5 for the worker in the undeveloped area related to

groundwater and soil contact described above. The worker in both the current and future

scenarios in the developed area had a similar cumulative risk estimate of 4xlO~5, due also

primarily to arsenic in water, and arsenic and PAHs in soil.

Trespassers on the undeveloped area had cumulative risk estimates of IxlO""6, for contact

with soils. The total cumulative estimate for the hypothetical trespassers within the West

Ditch or the onsite basin was IxlO"6. Risks for this scenario were also related primarily

to arsenic and PAHs in soil and sediments. All risk estimates for contact with surface

water and all risk estimates for the construction workers were below IxlO"6.

As discussed further in the Uncertainty Assessment, risks associated with arsenic can be

considered in light of the fact that, while site-specific data were not available, OU1 soil

arsenic concentrations were similar to those in background soils in suburban locations in

New Jersey. Similarly, risk estimates related to use of groundwater as drinking water

should be considered hypothetical, given that such use is highly unlikely.
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6.2 Noncarcinogens

6.2.1 Methods

Unlike carcinogenic effects, other potential adverse health effects are not expressed as a

probability. Instead, these effects are expressed as the ratio of the estimated exposure

over a specified period to the RfD derived for a similar exposure period (e.g.,

CDLchronic RfD). This ratio is termed a hazard quotient. If the GDI exceeds the RfD

(i.e., hazard quotient greater than 1), there may be concern for noncancer adverse health

effects. Exposures resulting in a hazard quotient less than or equal to 1 are very unlikely

to result in noncancer adverse health effects. Because EPA states that the range of

possible values around RfDs is "perhaps an order of magnitude" (Dourson 1993), the

significance of intakes exceeding the RfD by one-half order of magnitude or less (i.e.,

hazard indices less than 5) must be considered carefully (see Section 6.3.1). However,

due to the uncertainties in data supporting RfDs, their use may also underestimate risk.

In initial risk calculations, hazard quotients for individual CoPCs are summed for each

exposure pathway to derive a hazard index. Hazard indices for each exposure pathway

are then summed to determine the total hazard index for each population of concern.

6.2.2 Quantification of Noncarcinogenic Risks

Tables 6-3 and 6-4 summarize total hazard indices calculated for RME and typical

scenarios, respectively. These tables also show the CoPCs contributing 90 percent of the

total hazard index for each pathway. No current exposure scenarios had hazard indices

greater than one. In the future scenarios, the long-term worker was the only receptor with

hazard indices greater than the threshold of 1. The highest estimate was 3.9 for ingestion

of surface soil in the developed area, based almost entirely on mercury in soil. If the

single highest value of 13,800 mg/kg at SS4 were to be applied as the exposure point

concentration for surface soils in the developed area, the hazard index would be 22.5.
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Mercury in soil was also the primary contributor to a hazard index of 1.1 for a long-term

worker's exposure to surface soil in the undeveloped area. Future hypothetical ingestion

of groundwater also had a hazard index of 3.4, based on mercury, manganese, arsenic,

and iron. The cumulative hazard indices for long-term workers in the developed and

undeveloped areas were 7.3 and 4.5, respectively, related to mercury in soils and mercury

and other metals in water. All other hazard indices for all other pathways and receptors

were below 1.

There is no toxicity value for lead. The criterion used to identify lead as a CoPC in

surface water is the national primary drinking water standard of 15 jug/L. Lead was

identified as a CoPC because the maximum detected concentration of lead in surface

water, 19 /JgfL, exceeds this drinking water standard. While this value exceeds the

drinking water standard, the estimated intake of water from these ditches (approximately

12 mL/day for up to 14 days per year) is several orders of magnitude less than intake from

a drinking water source (i.e., 2 L per day, each day). Thus, intake and potential risks

associated with ingestion of lead from the ditches are negligible.

Similarly, lead was present in soil at concentrations greater than the 1,000-mg/kg cleanup

level identified by EPA for nonresidential sites in surface and subsurface soils in the

undeveloped area. However, the exposure point concentration for lead of 1,500 mg/kg in

the undeveloped area was not substantially higher than the 1,000-mg/kg threshold. For

subsurface soil in the undeveloped area, the exposure point concentration of 9,200 mg/kg

is about 9 times higher than the level identified by EPA (U.S. EPA 1993b). However,

exposure to subsurface soils would be expected to occur for limited periods of time and

infrequently, suggesting that hazards associated with lead at this location are minimal.

6.2.3 Uncertainty Assessment

Because risk characterization serves as a bridge between risk assessment and risk

management, it is important that major assumptions, scientific judgments, and estimates
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of uncertainties be described in the assessment. Risk assessment methods are designed to

be conservative to address the uncertainties associated with each step in the risk

assessment process. Thus, "true" site risks are likely to be less than risks estimated using

standard risk assessment methods.

6.2.4 Summary of Key Uncertainties

Key factors in risk assessment methods that are likely to result in underestimates or

overestimates of potential site risks include the following:

• Scenarios regarding future site use are estimates and may reflect higher

or lower exposures than actual use patterns.

- In particular, future use of groundwater as drinking water is

highly unlikely, given the availability of other water sources

- Trespassing is also highly unlikely, given the site location

and conditions.

• Dermal exposure to chemicals in soil and sediments was evaluated for

only a subset of chemicals where absorption data were adequate.
Exclusion of other chemicals is likely to underestimate risks

somewhat.

• Site-specific data on background concentrations of metals in soil,

sediment, and water were not available. Site-related risks may have

been overestimated if these metals were also present in background

media at similar concentrations.

• Use of EPA's CSFs for carcinogens, which are based on the

assumption that any exposure to a carcinogen is associated with some

risk of cancer, is likely to overestimate risks.
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• Use of studies conducted in animals dosed at high levels to derive

toxicity values may overestimate risks in human populations exposed

at much lower levels.

EPA has stated in its guidelines for cancer risk assessment, ".. .the linearized multistage

procedure leads to a plausible upper limit to the risk that is consistent with proposed

mechanisms of carcinogenesis...The true value of the risk is unknown, and may be as low

as zero" (51 Fed. Reg. 185:33992, 33998 [1986]). As a result, actual site risks related to

exposures to carcinogens in site media are unlikely to be underestimated, and are likely to

be substantially overestimated by the procedures applied in this risk assessment.

However, given uncertainties regarding individual exposure patterns and sensitivities,

actual risk for an individual may be higher or lower than the calculated estimate.

For evaluating noncarcinogenic risks, EPA states in IRIS that the range of possible values

around RfDs is "perhaps an order of magnitude" (U.S. EPA 200la). EPA staff (Dourson

1993) have expanded on this concept by noting that the range varies for different RfDs,

depending on the uncertainty factors used (the greater the uncertainty factor, the greater

the possible range). This means, in general, that environmental exposures falling into the

range of the RfD cannot be distinguished scientifically from the RfD itself. That is, if a

CoPC has an RfD of 1 mg/kg-day, the range of true no-effect values might be

0.3-3 mg/kg-day, indicating a combined span of about one-half an order of magnitude

above and below the RfD (Dourson 1993). EPA staff have further noted (Woodruff

1989, pers. comm.) that, although they are generally concerned if intakes exceed the RfD

by one-half order of magnitude, the magnitude of the uncertainty factors in the RfD must

be considered in evaluating the significance of any exceedance of the RfD. For example,

fluoride has an uncertainty factor of 1; thus, a regulator might be concerned about any

exceedance of the RfD. On the other hand, for CoPCs with very large uncertainty factors

(e.g., 1,000), exceedances of 5-fold or more may not be of concern.

830070055
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This statement is particularly relevant for risk estimates related to inorganic mercury here,

which are based on an RfD derived by EPA through application of an uncertainty factor

of 1000. As noted previously, the RfD for mercury applied here in hazard estimates for

soil was derived from a data set that was limited. Specifically, EPA noted that there were

no chronic oral studies available to derive an RfD and, as a result, EPA applied a

1000-fold uncertainty factor. This effectively means that adverse effects were seen in

animals at a dose level 1000 times higher than the RfD, which is assumed to be the safe

concentration. The hazard quotient of 3.8 for mercury in soil should be considered in

light of the large margin between the dose potentially causing adverse effects and the

RfD.

Regarding the cancer risk estimate for arsenic in soil, the contribution from naturally

occurring background sources of arsenic in soil should be considered in evaluating the

risk estimates. Although site-specific background data are not available, background data

for the state of New Jersey suggest that the arsenic concentrations in OU1 soils may not

differ from those that would be found associated with soils that have no known source of

arsenic (i.e., background locations).

Comparison of OU1 soil arsenic concentrations with New Jersey suburban
background

Area

Developed area (paved
and unpaved)
Developed area
(unpaved only)

Undeveloped area

New Jersey suburban
background

Minimum
Concentration
(mg/kg)

0.85 ND

0.85 ND

1.4ND

0.02

Maximum
Concentration
(mg/kg)

11

11

26

22.70

90th percentile
Concentration
(mg/kg)

8.4

9.4

12

10.7

Source: NJDEP(1993)
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As is indicated in the table above, the OUI soil arsenic concentrations are either within or

similar to the range of concentrations identified as background within New Jersey soils.

Therefore, risks related to exposure to arsenic in OUI soil may be similar to those for

locations with naturally occurring arsenic in soils.
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Conclusions

On behalf of Morton International and Velsicol, Exponent prepared a draft HHRA for

OUI of the Ventron/Velsicol site located in Wood-Ridge and Carlstadt, New Jersey. The

objective of the baseline HHRA was to quantify human health risks associated with

CoPCs within OUI in the absence of any action to control or mitigate those CoPCs (i.e.,

under the no-action alternative). The HHRA focused on current and hypothetical future

conditions that assumed use of both the undeveloped and the developed areas as work

places in the future. Potential risk estimates for carcinogens were compared to the range

of excess target risk levels (IxlCT6 to IxlO"4) identified by EPA in the NCP, and

potential risk estimates for noncarcinogens were compared with a hazard index of 1.

Exposure assumptions and toxicity values used in this HHRA reflect the inherently

conservative nature of risk assessments conducted for regulatory purposes.

The following exposure pathways were evaluated:

• Current long-term worker in the developed area (including ingestion of

and dermal contact with surface soil, and inhalation of outdoor air)

• Current trespasser to the undeveloped area (including ingestion of and

dermal contact with surface soil, sediments, and surface water)

• Future long-term worker in the developed and undeveloped areas

(including ingestion of and dermal contact with surface soil, inhalation

of outdoor air, and ingestion of and dermal contact with groundwater)

• Future construction worker in the developed and undeveloped areas

(including ingestion of and dermal contact with surface soil, ingestion

of and dermal contact with subsurface soils, and ingestion of and

dermal contact with groundwater).

830070058
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These scenarios are hypothetical. Use of OU1 water as drinking water is highly

unlikely, given the availability of other drinking water sources. Development of

the undeveloped area for workplace use would require fill in many areas, so direct

exposure to soil would not be likely to occur. Trespassers entering the site is

considered unlikely, given the site location and access restrictions, the current

conditions, and anticipated future site use. In addition to consideration of

hypothetical exposure pathways, conservative assumptions regarding exposure

and toxicity were used to calculate potential risk estimates.

For carcinogens, all estimated total cancer risks for both RME and typical

scenarios were within the 1CT6 to 1CT4 target risk range. Specific results for each

scenario were as follows:

For the developed area:

• Under current conditions in the developed area, the long-term worker

scenario had a cumulative risk estimate of 4xl(T5, due primarily to

arsenic in water, and arsenic and PAHs in soil.

• Under hypothetical future conditions in the developed area, the long-

term worker scenario had the same cumulative risk estimate as did the

long-term worker under current conditions (i.e., 4xlCT5), due primarily

to arsenic in water, and arsenic and PAHs in soil.

For the undeveloped area:

• Under hypothetical future conditions in the undeveloped area, the

RME risk estimate for a long-term worker's ingestion of surface soil

was QxlO"6, and dermal contact with soil was IxlO"5, both related

primarily to arsenic and PAHs.

• The highest cumulative risk estimate for a receptor was the combined

estimate of 5xlO~5 for a hypothetical future long-term worker in the

undeveloped area, related to groundwater and soil contact with arsenic
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and PAHs. This risk estimate is less than the upper limit of the

acceptable risk levels identified by EPA.

• The highest pathway risk estimate for a receptor was 3x 10~5 for the

hypothetical future use of groundwater as workplace drinking water,

due primarily to arsenic in groundwater (i.e., the arsenic risk estimate

was2.7xlO~5).

• Current trespassers to the undeveloped area had cumulative risk

estimates of 2XKT6, for contact with soils. The total cumulative

estimate for trespassers to the West Ditch or the onsite basin was

IxlCT6. Risks for this scenario were also related primarily to arsenic

and PAHs in soil and sediments.

• All risk estimates for current and future contact with surface water in

the undeveloped area were well within acceptable levels.

Developed and undeveloped area:

• All risk estimates for the construction workers were below IxlO"6,

indicating that potential risks related to human contact with subsurface

soils are well within acceptable levels identified by EPA.

For noncarcinogens, no current exposure scenarios had hazard indices greater than 1. In

the future scenarios, the long-term worker was the only receptor with hazard indices

greater than the threshold of 1. Results for the future scenarios for the long-term worker

were as follows:

• The highest estimated hazard index was 3.9 for ingestion of surface

soil in the developed area, based almost entirely on mercury in soil. If

the single highest value of 13,800 mg/kg at SS-04 were to be applied

as the exposure point concentration for surface soils in the developed

area, the hazard index would be 22.5.

830070060
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• Mercury in soil was also the primary contributor to a hazard index

of 1.1 for long-term worker's exposure to surface soil in the

undeveloped area.

• Future hypothetical ingestion of groundwater site wide had a hazard

index of 3.4 based on mercury, manganese, arsenic, and iron.

• The cumulative hazard index for long-term workers in the developed

and undeveloped areas were 7.3 and 4.5, respectively, related to

mercury in soils and mercury and other metals in water.

Although the risk and hazard estimates for several hypothetical pathways exceeded the

lower end of the acceptable target range identified by EPA, these findings should be

considered within the context of the uncertainties related to the estimation methods.

Mercury and arsenic were responsible for the majority of site risks. The potential for

overestimation of OU1 risks related to exposure assumptions and to the toxicity value for

mercury derived through application of a 1000-fold uncertainty factor, suggests that risks

may be lower than the RME estimates provided here. Furthermore, EPA indicates that

the range of possible values around RfDs such as that used to evaluate inorganic mercury

is "perhaps an order of magnitude." Thus, the hazard quotients estimated here for

mercury in soil should be considered in this light.

In addition, although site-specific background concentrations were not available,

concentrations of arsenic in OU1 soil were similar to those identified in background

locations in suburban New Jersey. Thus, risks related to arsenic in OU1 soil would not be

expected to differ substantially from estimates derived for typical background locations.

Moreover, many of the potential exposure pathways considered here are entirely

hypothetical. In particular, use of groundwater as drinking water is highly unlikely and is

considered here only for risk assessment purposes.

830070061
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Table 3-1. Contaminants of potential concern by medium in OU1 of the Ventron/Velsicol site

Analyte
Inorganics

Aluminum
Antimony
Arsenic
Barium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury (total)
Mercury Vapor
Nickel
Silver
Thallium
Vanadium
Zinc

PCBs
Aroclorl!'l242
Aroclor® 1248
Aroclor®1254
Aroclor® 1260

Semivolatiles
1 ,4-Dichlorobenzene
2-Methylnaphthalene
4-Methylphenol
Benz[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[ghi]perylene
Benzo[k]fluoranthene
bis[2-Ethylhexyl]phthalate
Carbazole
Dibenz[a,h]anthracene
lndeno[1 ,2,3-cd]pyrene
Naphthalene
Phenanthrene

Volatiles
1,2-Dichloroethene, isomers
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Toluene
Xylene isomers (totalĵ

Developed
Area Soils
(0-12 in.)

X

X

X
X
X
X
X
X

X
X

X
X
X

X

X

Developed
and

Undeveloped
Undeveloped Area

Area Soils
(0-12 in.)

X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X

X

X

X
X
X

X

X
X

X

Subsurface
Soils

X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X

X
X
X
X

X

X
X
X
X
X

X
X
X
X
X

X

X

Surface Ground- Outdoor
Water water Air

X
X
X

X
X X
X
X X
X X

X
X

X
X

X
X
X

X

X

X
X
X
X
X
X
X
X

Note: OU - operable unit
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Table 4-1. Selection of exposure pathways for Ventron/Velsicol site

Scenario Timeframe Medium
Exposure
Medium Exposure Point

Receptor
Population

Receptor
Age

Exposure
Route

Onsite/
Offsite

Type of
Analysis

Rationale for Selection or Exclusion
____of Exposure Pathway____

Current/Future

Current/Future

Current

Future

Soil, sediment, Soil, sediment, Soil, sediment, water,
water, air . water, air air

Resident Adult/ child

Air Air Outdoor air in Long-term worker Adult
developed and

undeveloped areas

Soil Surface soil Surface soil in Long-term worker Adult
developed area

(unpaved soil only)
Soil Surface soil Surface soil in Long-term worker Adult

developed area (all)

Ingestion,
dermal,

inhalation

Onsite

Inhalation Onsite

Not analyzed Residential populations not evaluated here due to lack
of current residential use and unlikely future
development for residential use

Deterministic Contact with CoPCs in air by workers identified as a
potential pathway and evaluated in risk assessment

Ingestion, Onsite Deterministic Contact with CoPCs in surface soil by workers identified
dermal as a potential pathway and evaluated in risk

assessment
Ingestion, Onsite Deterministic Contact with CoPCs in surface soil by workers identified
dermal as a potential pathway and evaluated in risk

assessment

Current/Future Soil Surface soil Surface soil in
undeveloped area

Trespasser Adult/older Ingestion,
child dermal

Onsite Deterministic Contact with CoPCs in surface soil by trespassers
identified as a potential pathway and evaluated in risk
assessment

Future

Current/Future

Current/Future

Current/Future

Future

Soil Surface soil Surface soil in Long-term worker Adult Ingestion,
undeveloped area dermal

Soil

Sediment

Subsurface Subsurface soil (1-20
soil ft depths) in

developed and
undeveloped areas

Construction
worker

Adult Ingestion,
dermal

Sediment Surface sediment in Trespasser Adult/older Ingestion,
undeveloped area" child dermal

Water Surface water Surface water in Trespasser Adult/older Ingestion,
undeveloped area" child dermal

Water Groundwater Groundwater sitewide Long-term worker Adult Ingestion,
dermal

Onsite Deterministic Contact with CoPCs in surface soil by workers identified
as a potential pathway and evaluated in risk
assessment

Onsite Deterministic Contact with CoPCs in subsurface soil by construction
workers identified as a potential pathway and evaluated
in risk assessment

Onsite Deterministic Contact with CoPCs in sediments by trespassers
identified as a potential pathway and evaluated in risk
assessment

Onsite Deterministic Contact with CoPCs in OU1 surface water by
trespassers identified as a potential pathway and
evaluated in risk assessment

Onsite Deterministic Use of groundwater as workplace drinking water
identified as a potential pathway and evaluated in risk
assessment

Note: OU1 - Operable Unit 1
CoPC - contaminants of potential concern

' Surface water and sediments addressed are from West Ditch and the onsite basin.
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Table 4-2. Values used for daily intake calculations for surface soils/sediments: OU1 Ventron/Velsicol site adult trespasser scenario

Scenario Timeframe: Current/Future
Medium: Soil/sediment
Exposure Medium: Surface soil/sediment
Exposure Point: Undeveloped Area surface soil/sediment
Receptor Population: Trespasser
Receptor Age: Adult___________________

Exposure Route

Ingestion

Dermal

Parameter
Code

CS
CF
IR
Fl
EF
ED
BW

AT-C
AT-NC

CS
CF
SA
AF
EF
ED
BW

AT-C
AT-NC
ABS
ABS
ABS
ABS
ABS

Parameter Definition

Chemical concentration in sediment/soil
Conversion factor
Ingestion rate
Fraction ingested
Exposure frequency
Exposure duration
Body weight
Averaging Time (Cancer)
Averaging Time (Noncancer)
Chemical concentration in sediment/soil
Conversion factor
Skin surface area available for contact
Sediment/soil-to-skin adherence factor
Exposure frequency
Exposure duration
Body weight
Averaging Time (Cancer)
Averaging Time (Noncancer)
Dermal absorption factor - arsenic
Dermal absorption factor - cadmium
Dermal absorption factor - organics
Dermal absorption factor - PAHs
Dermal absorption factor - PCBs

Units

mg/kg
kg/mg

mg soil/day
--

days/year
years

kg
days
days
mg/kg
kg/mg

cm2/event
mg/cm2

days/year
years

kg
days
days

unitless
unitless
unitless
unitless
unitless

RME
Value

see Appendix A
0.000001

100
1

14
30
70

25,550
10,950

see Appendix A
0.000001

5,800
0.07

14
30
70

25,550
10,950
0.03
0.001
0.10
0.13
0.14

RME
Rationale/
Reference

--
-

U.S. EPA 1991
a

a

U.S. EPA 1991
U.S. EPA 1997a
U.S. EPA 1989
U.S. EPA 1989

-
--

U.S. EPA 1997a
U.S. EPA1999a

a

U.S. EPA 1991
U.S. EPA1997a
U.S. EPA 1989
U.S. EPA 1989

U.S. EPA 1999a
U.S. EPA1999a
U.S. EPA 1999a
U.S. EPA 1999a
U.S. EPA1999a

CT
Value

see Appendix A
0.000001

50
1
5
9

70
25,550
3,285

see Appendix A
0.000001

5,000
0.07

5
9
70

25,550
3,285
0.03

0.001
0.10
0.13
0.14

CT
Rationale/
Reference

-
-

U.S. EPA 1991
a

a

U.S. EPA 1991
U.S. EPA 1997a
U.S. EPA 1989
U.S. EPA 1989

-
-•

U.S. EPA 1997a
U.S. EPA 1999a

a

U.S. EPA 1991
U.S. EPA 1997a
U.S. EPA 1989
U.S. EPA 1989
U.S. EPA 1999a
U.S. EPA1999a
U.S. EPA 19993
U.S. EPA 19993
U.S. EPA 1999a

Intake Equation/
Model Name

Chronic Daily Intake (GDI) (mg/kg-day) =
CS x CF x IR x Fl x EF x ED / (BW x AT)

Chronic Daily Intake (GDI) (mg/kg-day) =
CS x CF x SA x AF x EF x ED x ABS

/ (BW x AT)

Note: - - not applicable
CT - central tendancy
OU1 - Operable Unit 1
PCB - polychlorinated biphenyl
PAH - polycyclic aromatic hydrocarbons
RME - reasonable maximum exposure

* Based on best professional judgment.
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Table 4-3. Values used for daily intake calculations for surface soils/sediments: OU1 Ventron/Velsicol site older child trespasser scenario

Scenario Timeframe: Current/Future
Medium: Soil/sediment
Exposure Medium: Surface soil/sediment
Exposure Point: Undeveloped Area surface soil/sediment
Receptor Population: Trespasser
Receptor Age: Older Child_________________

Exposure Route

Ingestion

Dermal

Parameter
Code

CS
CF
IR
Fl
EF
ED
BW

AT-C
AT-NC

CS
CF
SA
AF
EF
ED
BW

AT-C
AT-NC

ABS
ABS
ABS
ABS
ABS

Parameter Definition

Chemical concentration in sediment/soil
Conversion factor
Ingestion rate
Fraction ingested
Exposure frequency
Exposure duration
Body weight
Averaging Time (Cancer)
Averaging Time (Noncancer)
Chemical concentration in sediment/soil
Conversion factor
Skin surface area available for contact
Sediment/soil-to-skin adherence factor
Exposure frequency
Exposure duration
Body weight
Averaging Time (Cancer)
Averaging Time (Noncancer)
Dermal absorption factor - arsenic
Dermal absorption factor - cadmium
Dermal absorption factor - organics
Dermal absorption factor - PAHs
Dermal absorption factor - PCBs

Units

mg/kg
kg/mg

mg soil/day
-

days/year
years

kg
days
days

mg/kg
kg/mg

cm2/event
mg/cm2

days/year
years

kg
days
days

unitless
unitless
unitless
unitless
unitless

RME
Value

see Appendix A
0.000001

100
1
14
9

49
25,550
2,190

see Appendix A
0.000001

4,400
0.2
14
9

49
25,550
2,190
0.03
0.001
0.10
0.13
0.14

RME
Rationale/
Reference

-
-

U.S. ERA 1991
a

•

a

U.S. EPA1997a
U.S. EPA 1989
U.S. EPA 1989

-
-

U.S. EPA 1997a
U.S. EPA1999a

•

a

U.S. EPA1997a
U.S. EPA 1989
U.S. EPA 1989
U.S. EPA19993
U.S. EPA1999a
U.S. EPA 1999a
U.S. EPA 1999a
U.S. EPA1999a

CT
Value

see Appendix A
0.000001

50
1
5
9

49
25,550
2,190

see Appendix A
0.000001

3,600
0.2
5
9

49
25,550
2,190
0.03

0.001
0.10
0.13
0.14

CT
Rationale/
Reference

-
-

U.S. EPA 1991
a

a

a

U.S. EPA1997a
U.S. EPA 1989
U.S. EPA 1989

-
-

U.S. EPA 1997a
U.S. EPA1999a

a

a

U.S. EPA1997a
U.S. EPA 1989
U.S. EPA 1989

U.S. EPA1999a
U.S. EPA 19993
U.S. EPA 1999a
U.S. EPA 1999a
U.S. EPA 19993

Intake Equation/
Model Name

Chronic Daily Intake (CDI) (mg/kg-day) =
CS x CF x IR x Fl x EF x ED / (BW x AT)

Chronic Daily Intake (CDI) (mg/kg-day) =
CS x CF x SA x AF x EF x ED x ABS

/ (BW x AT)

Note: - - not applicable
CT - central tendency
OU1 - Operable Unit 1
PCB - polychlorinated biphenyl
PAH - polycyclic aromatic hydrocarbons
RME - reasonable maximum exposure

' Based on best professional judgment.

830070074
oswego1\docs\a600B3N.001 0402\HHRA\HHRATAwoodridgely.XLS\Tat>le 4-3



DRAFT
Table 4-4. Values used for daily intake calculations for surface soils: OU1 Ventron/Velsicol site long-term worker scenario

Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface soil
Exposure Point: Developed/Undeveloped Area surface soil
Receptor Population: Long-Term Worker
Receptor Age: Adult_____________________

Exposure
Route

Ingestion

Dermal

Parameter
Code

CS
CF
IR
Fl
EF
ED
BW

AT-C
AT-NC

CS
CF
SA
AF
EF
ED
BW

AT-C
AT-NC
ABS
ABS
ABS
ABS
ABS

Parameter Definition

Chemical concentration in soil
Conversion factor
Ingestion rate
Fraction ingested
Exposure frequency
Exposure duration
Body weight
Averaging Time (Cancer)
Averaging Time (Noncancer)
Chemical concentration in soil
Conversion factor
Skin surface area available for contact
Soil-to-skin adherence factor
Exposure frequency
Exposure duration
Body weight
Averaging Time (Cancer)
Averaging Time (Noncancer)
Dermal absorption factor - arsenic
Dermal absorption factor - cadmium
Dermal absorption factor - organics
Dermal absorption factor - PAHs
Dermal absorption factor - PCBs

Units

mg/kg
kg/mg

mg soil/day
~

days/year
years

kg
days
days

mg/kg
kg/mg

cm2/event
mg/cm2

days/year
years

kg
days
days

unitless
unitless
unitless
unitless
unitless

RME
Value

see Appendix A
0.000001

50
1

250
25
70

25,550
6,250

see Appendix A
0.000001

3,300
0.2
250
25
70

25,550
6,250
0.03

0.001
0.10
0.13
0.14

RME
Rationale/
Reference

-
-

U.S. EPA 1991
a

U.S. EPA1997a
U.S. EPA 1991
U.S. EPA 1991
U.S. EPA 1989
U.S. EPA 1989

-
-

U.S. EPA 1997a
U.S. EPA1997a, 1999a

U.S. EPA 1997a
U.S. EPA 1991
U.S. EPA 1991
U.S. EPA 1989
U.S. EPA 1989

U.S. EPA1999a
U.S. EPA 1999a
U.S. EPA 1999a
U.S. EPA 1999a
U.S. EPA1999a

CT
Value

see Appendix A
0.000001

50
1

250
6.6
70

25,550
1,650

see Appendix A
0.000001

3,300

0.2
250
6.6
70

25,550
1,650
0.03

0.001
0.10
0.13
0.14

CT
Rationale/
Reference

-
-

U.S. EPA 1991
a

U.S. EPA1997a
U.S. EPA 1997a
U.S. EPA 1991
U.S. EPA 1989
U.S. EPA 1989

~
~

U.S. EPA 19973
U.S. EPA 1997a, 1999a

U.S. EPA 1997a
U.S. EPA 19973
U.S. EPA 1991
U.S. EPA 1989
U.S. EPA 1989

U.S. EPA19993
U.S. EPA1999a
U.S. EPA 1999a
U.S. EPA 19993
U.S. EPA1999a

Intake Equation/
Model Name

Chronic Daily Intake (GDI) (mg/kg-day) =
CS x CF x IR x Fl x EF x ED / (BW x AT)

Chronic Daily Intake (GDI) (mg/kg-day) =
CS x CF x SA x AF x EF x ED x ABS

/ (BW x AT)

Note: - - not applicable
CT - central tendency
OU1 - Operable Unit 1
PCB - polychlorinated biphenyl
PAH - polycyclic aromatic hydrocarbons
RME - reasonable maximum exposure

* Based on best professional judgment.

830070075
oswego1\docs\8600B3N.001 0402\HHRA\HHHATAwoodridgely.XLS\Table 4-4



DRAFT

Table 4-5. Values used for daily intake calculations for surface soils: OU1 Ventron/Velsicol site construction worker scenario

Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Subsurface soil
Exposure Point: Subsurface soil (1-20 ft depths in developed and undeveloped areas)
Receptor Population: Construction Worker
Receptor Age: Adult __ __ ____________

Exposure
Route

Ingestion

Dermal

Parameter
Code

CS
CF
IR
Fl
EF
ED
BW

AT-C
AT-NC

CS
CF
SA
AF
EF
ED
BW

AT-C
AT-NC

ABS
ABS
ABS
ABS
ABS

Parameter Definition

Chemical concentration - subsurface soil
Conversion factor
Ingestion rate
Fraction ingested
Exposure frequency
Exposure duration
Body weight
Averaging Time (Cancer)
Averaging Time (Noncancer)
Chemical concentration in soil
Conversion factor
Skin surface area available for contact
Soil-to-skin adherence factor
Exposure frequency
Exposure duration
Body weight
Averaging Time (Cancer)
Averaging Time (Noncancer)
Dermal absorption factor - arsenic
Dermal absorption factor - cadmium
Dermal absorption factor - organics
Dermal absorption factor - PAHs
Dermal absorption factor - PCBs

Units

mg/kg
kg/mg

mg soil/day

days/year
years

kg
days
days

mg/kg
kg/mg

cnWevent
mg/cm2

days/year
years

kg
days
days

unitless
unitless
unitless
unitless
unitless

RME
Value

see Appendix A
0.000001

100
1

10
2

70
25,550

250
see Appendix A

0.000001
3,300
0.8
10
2

70
25,550
6,250
0.03

0.001
0.10
0.13
0.14

RME
Rationale/
Reference

--
--

U.S. EPA1991
a

•

a

U.S. EPA 1991
U.S. EPA 1989
U.S. EPA 1989

-
-

U.S. EPA19973
U.S. EPA 1997a, 1999a

a

a

U.S. EPA 1991
U.S. EPA 1989
U.S. EPA 1989
U.S. EPA 19993
U.S. EPA19993
U.S. EPA19993
U.S. EPA 1999a
U.S. EPA19993

CT
Value

see Appendix A
0.000001

50
1

25
2
70

25,550
500

see Appendix A
0.000001

3,300
0.2
25
2
70

25,550
1,650
0.03

0.001
0.10
0.13
0.14

CT
Rationale/
Reference

-
-

U.S. EPA 1991
a

a

a

U.S. EPA 1991
U.S. EPA 1989
U.S. EPA 1989

-
-

U.S. EPA 1997a
U.S. EPA 1997a, 1999a

a

a

U.S. EPA 1991
U.S. EPA 1989
U.S. EPA 1989
U.S. EPA 1999a
U.S. EPA1999a
U.S. EPA1999a
U.S. EPA1999a
U.S. EPA1999a

Intake Equation/
Model Name

Chronic Daily Intake (CDI) (mg/kg-day) =
CS x CF x IR x Fl x EF x ED / (BW x AT)

Chronic Daily Intake (CDI) (mg/kg-day) =
CS x CF x SA x AF x EF x ED x ABS

/ (BW x AT)

Note: - - not applicable
CT - central tendency
OU1 - Operable Unit 1
PCB - polychlorinated biphenyl
PAH - polycyclic aromatic hydrocarbons
RME - reasonable maximum exposure

* Based on best professional judgment.
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Table 4-6. Summary of absorption factors used to assess dermal exposures via
soil/sediment and surface water

Contaminant of Concern
Inorganic Compounds

Aluminum
Antimony
Arsenic
Barium
Cadmium
Chromium (as Chromium VI)
Copper
Iron
Lead
Manganese
Mercury
Mercury Vapor
Nickel
Silver
Thallium

(as thallium chloride)
Vanadium
Zinc

Organic Compounds
Acetone
Benzene
bis[2-ethylhexyl]phthalate
Carbazole
Chloroethane
Chlorobenzene
1 ,4-Dichlorobenzene
1 ,2-Dichloroethene, isomers
4-Methyl-2-pentanone
4-Methylphenol
Toluene
Xylene isomers (total)

Polycyclic Aromatic Hydrocarbons
Benz[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Dibenz[a,h]anthracene
lndeno[1 ,2,3-cd]pyrene
2-Methylnaphthalene
Napthalene

Polychlorinated Biphenyls
Aroclor®1254

Dermal Absorption
Factors8

(unitless)

—
--

0.03
—

0.001
--
--
-

NA
--
--

NA
—
—
—

—
—

-
-

0.1
0.1

—
~

0.1
-
--

0.1
--
--

0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.14
0.14

Oral to Dermal
Adjustment Factor

(unitless)

0.01
0.15
0.95
0.07

0.025
0.1

0.01
0.01

NA
0.04
0.07

NA
0.04
0.01

1

0.026
0.01

1
1
1
1

0.9
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1

Dermal Permeability
Constants3

(cm/hour)

0.001
0.001
0.001
0.001
0.001
0.002
0.001
0.001

NA
0.001
0.001

NA
0.0002
0.0006

0.001

0.001
0.0006

0.0014
0.015
0.025

0.0069
0.0047
0.029
0.043

0.0079
0.000036

0.04
0.012
0.054

--
-
--
--
--
--

0.048
0.048

--
--

Note: -- - no data available for these chemicals
NA - not applicable

a Dermal absorption factors, oral-to-dermal adjustment factors, and permeability constants from
U.S. EPA (1999a) unless otherwise noted. Consistent with guidance from U.S. EPA 1999a, where
data for absorption from soil are not available, dermal exposure is evaluated qualitatively.
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Table 4-7. Values used for daily intake calculations for undeveloped area surface water in ditches: OU1 Ventron/Velsicol site
adult trespasser scenario

Scenario Timeframe: Current/Future
Medium: Water
Exposure Medium: Surface water
Exposure Point: Undeveloped Area surface water
Receptor Population: Trespasser
Receptor Age: Adult________________

Exposure Route

Ingestion

Dermal

Parameter
Code

CW
CF
IR
EF
ED
ET
BW

AT-C
AT-NC

CW
CF
SA

PC
EF
ED
ET
BW

AT-C
AT-NC

Parameter Definition

Chemical concentration in surface water
Conversion factor
Ingestion rate
Exposure frequency
Exposure duration
Exposure time
Body weight
Averaging Time (Cancer)
Averaging Time (Noncancer)
Chemical concentration in surface water
Conversion factor
Skin surface area available for contact
Chem.-spec. dermal permeability constant
Exposure frequency
Exposure duration
Exposure time
Body weight
Averaging Time (Cancer)
Averaging Time (Noncancer)

Units

mg/L
Urn3

mL/hour
days/year

years
hours/event

kg
days
days
mg/L
L/m3

cm2 /event
cm/hour

days/year
years

hrs/day
kg

days
days

RME
Value

see Appendix A
0.001

12
14
30
1

70
25,550
10,950

see Appendix A
0.001
5,600

chem. spec.
14
30
1

70
25,550
10,950

RME
Rationale/
Reference

--
--

U.S. EPA 1991"
a

U.S. EPA1997a
U.S. EPA 1997a
U.S. EPA 1991
U.S. EPA 1989
U.S. EPA 1989

--
--

U.S. EPA 1997a
U.S. EPA1999a

a

U.S. EPA 1997a
a

U.S. EPA1997a
U.S. EPA 1989
U.S. EPA 1989

CT
Value

see Appendix A
0.001

12
5
9

0.5
70

25,550
3,285

see Appendix A
0.001
5,000

chem. spec.
5
9

0.5
70

25,550
3,285

CT
Rationale/
Reference

-
--

U.S. EPA 1991"
a

U.S. EPA1997a
U.S. EPA1997a
U.S. EPA 1991
U.S. EPA 1989
U.S. EPA 1989

--
—

U.S. EPA1997a
U.S. EPA1999a

a

U.S. EPA1997a
a

U.S. EPA1997a
U.S. EPA 1989
U.S. EPA 1989

Intake Equation/
Model Name

Chronic Daily Intake (CDI) (mg/kg-day) =
CW x CF x IR x EF x ED x ET / (BW x AT)

Chronic Daily Intake (CDI) (mg/kg-day) =
CW x CF x SA x PC x EF x ED x ET

/ (BW x AT)

Note: -- - not applicable
CT - central tendancy
OU1 - Operable Unit 1
RME - reasonable maximum exposure

" Based on best professional judgment.
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Table 4-8. Values used for daily intake calculations for undeveloped area surface water in ditches: OU1 Ventron/Velsicol site
older child trespasser scenario

Scenario Timeframe: Current/Future
Medium: Water
Exposure Medium: Surface water
Exposure Point: Undeveloped Area surface water
Receptor Population: Trespasser
Receptor Age: Older Child_____________

Exposure Route

Ingestion

Dermal

Parameter
Code

CW
CF
IR
EF
ED
ET
BW

AT-C
AT-NC

CW
CF
SA
PC
EF
ED
ET
BW

AT-C
AT-NC

Parameter Definition

Chemical concentration in surface water
Conversion factor
Ingestion rate
Exposure frequency
Exposure duration
Exposure time
Body weight
Averaging Time (Cancer)
Averaging Time (Noncancer)
Chemical concentration in surface water
Conversion factor
Skin surface area available for contact
Chem.-spec. dermal permeability constant
Exposure frequency
Exposure duration
Exposure time
Body weight
Averaging Time (Cancer)
Averaging Time (Noncancer)

Units

mg/L
Urn3

mLVhour
days/year

years
hours/event

kg
days
days
mg/L
L/m3

cm2 /event
cm/hour

days/year
years

hours/day
kg

days
days

RME
Value

see Appendix A
0.001

12
14
9
1

49
25,550
2,190

see Appendix A
0.001
4,400

chem. spec.
14
9
1

49
25,550
3,285

RME
Rationale/
Reference

-
--

U.S. EPA1991"
a

a

a

U.S. EPA1997a
U.S. EPA 1989
U.S. EPA 1989

-
-

U.S. EPA1997a
U.S. EPA1999a

a

a

a

U.S. EPA1997a
U.S. EPA 1989
U.S. EPA 1989

CT
Value

see Appendix A
0.001

12
5
9

0.5
49

25,550
2,190

see Appendix A
0.001
3,600

chem. spec.
5
9

0.5
49

25,550
3,285

CT
Rationale/
Reference

-
-

U.S. EPA 1991"
a

a

a

U.S. EPA 1997a
U.S. EPA 1989
U.S. EPA 1989

--
--

U.S. EPA 1997a
U.S. EPA19993

a

a

a

U.S. EPA1997a
U.S. EPA 1989
U.S. EPA 1989

Intake Equation/
Model Name

Chronic Daily Intake (CDI) (mg/kg-day) =
CW x CF x IR x EF x ED x ET / (BW x AT)

Chronic Daily Intake (CDI) (mg/kg-day) =
CW x CF x SA x PC x EF x ED x ET

/ (BW x AT)

Note: -- - not applicable
CT - central tendency
OU1 - Operable Unit 1
PCB - polychlorinated biphenyl
RME - reasonable maximum exposure

" Based on best professional judgment.
b Refer to supporting information in text.

00woo-Joo-J
CO

oswego1\docs\8600B3N.001 0402\HHRA\HHRATAwoodridgely.XLS\Table 4-8



DRAFT
Table 4-9. Values used for daily intake calculations for groundwater: OU1 Ventron/Velsicol site long-term worker scenario

Scenario Timeframe: Future
Medium: Water
Exposure Medium: Groundwater
Exposure Point: Groundwater sitewide
Receptor Population: Long-Term Worker
Receptor Age: Adult___________

Exposure Route

Ingestion

Dermal

Parameter
Code

CS
CF
IR
Fl
EF
ED
BW

AT-C
AT-NC

CS
CF
SA
PC
EF
ED
ET
BW

AT-C
AT-NC

Parameter Definition

Chemical concentration in water
Conversion factor
Ingestion rate
Fraction ingested
Exposure frequency
Exposure duration
Body weight
Averaging Time (Cancer)
Averaging Time (Noncancer)
Chemical concentration in soil
Conversion factor
Skin surface area available for contact
Chem.-spec. dermal permeability constant
Exposure frequency
Exposure duration
Exposure time
Body weight
Averaging Time (Cancer)
Averaging Time (Noncancer)

Units

mg/L
L/ml
L/day
-

days/year
years

kg
days
days
mg/L
L/ml

cm2/event
cm/hour

days/year
years

hours/day
kg

days
days

RME
Value

see Appendix A
0.001

1
1

250
25
70

25,550
6,250

see Appendix A
0.001
977

chem. spec.
250
25

0.03
70

25,550
6,250

RME
Rationale/
Reference

--
-

U.S. EPA 1997a
a

U.S. EPA 1991
U.S. EPA 1991
U.S. EPA 1991
U.S. EPA 1989
U.S. EPA 1989

-
~

U.S. EPA19973
USEPA19993
U.S. EPA 1991
U.S. EPA 1991

a

U.S. EPA 1991
U.S. EPA 1989
U.S. EPA 1989

CT
Value

see Appendix A
0.001
0.7
1

250
6.6
70

25,550
1,650

see Appendix A
0.001
793

chem. spec.
250
6.6

0.03
70

25,550
1,650

CT
Rationale/
Reference

--
--

U.S. EPA 1997a
a

U.S. EPA 1991
U.S. EPA1997a
U.S. EPA 1991
U.S. EPA 1989
U.S. EPA 1989

-
-

U.S. EPA1997a
USEPA1999a
U.S. EPA 1991
U.S. EPA1997a

a

U.S. EPA 1991
U.S. EPA 1989
U.S. EPA 1989

Intake Equation/
Model Name

Chronic Daily Intake (CDI) (mg/kg-day) =
CW x CF x IR x EF x ED / (BW x AT)

Chronic Daily Intake (CDI) (mg/kg-day) =
CW x CF x SA x PC x EF x ED x ET

/ (BW x AT)

Note: -- - not applicable
CT - central tendancy
OU1 - Operable Unit 1
RME - reasonable maximum exposure

a Based on best professional judgment. Dermal surface areas represent values for hands only and were derived from the average of values for men and women. RME values are maximum, and
typical values are means, from U.S. EPA (1997, Table 6-4). Exposure time relates to time washing hands. CT value is mean of 1.4 L from U.S. EPA (1997) assuming half is consumed at work.
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Table 4-10. Values used for daily intake calculations for outdoor air: OU1 Ventron/Velsicol site long-term worker scenario

Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Air
Exposure Point: Outdoor air
Receptor Population: Long-term Worker
Receptor Age: Adult___________

Exposure
Route

Ingestion

Parameter
Code

CS
CF
IR
Fl
EF
ED
ET
BW

AT-C
AT-NC

Parameter Definition

Chemical concentration in air
Conversion factor
Inhalation rate
Fraction ingested
Exposure frequency
Exposure duration
Exposure time
Body weight
Averaging Time (Cancer)
Averaging Time (Noncancer)

Units

mg/L
L/ml
L/day

--
days/year

years
hours/day

kg
days
days

RME
Value

see Appendix A
0.001
3.3
1

250
25
2
70

25,550
6,250

RME
Rationale/
Reference

--
-

U.S. EPA1997a
a

a

U.S. EPA 1991
a

U.S. EPA 1991
U.S. EPA 1989
U.S. EPA 1989

CT
Value

see Appendix A
0.000001

1.3
1

250
6.6
2
70

25,550
1,650

CT
Rationale/
Reference

--
--

U.S. EPA1997a
a

a

U.S. EPA19973
a

U.S. EPA 1991
U.S. EPA 1989
U.S. EPA 1989

Intake Equation/
Model Name

Chronic Daily Intake (CDI) (mg/kg-day) =
CW x CF x IR x EF x ED x ET / (BW x AT)

Note: -- - not applicable
CT - central tendancy
OU1 - Operable Unit 1
RME - reasonable maximum exposure

a Based on best professional judgment.
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Table 5-1. Oral toxicity values for estimating excess cancer risks associated with contaminants of concern

Oral Cancer Slope ERA Weight-of-
Factor Evidence

Contaminant of Concern (mg/kg-day)"1 Classification'
Inorganic Chemicals
Arsenic 1.5

Organic Chemicals
Benzene 0.055
bis[2-ethylhexyl]phthalate 0.014

Carbazole 0.02
Chloroethane 0.0029
1 ,4-Dichlorobenzene 0.024
PAH Compounds*
Benz[a]anthracene 0.73

Benzo[a]pyrene 7.3

Benzo[b]fluoranthene 0.73

Benzo[k]fluoranthene 0.073

Dibenz[a,h]anthracene 7.3

lndeno[1,2,3-cd]pyrene 0.73

Polychlorinated Biphenyls 2

Note: Toxicity values obtained from U.S. EPA (2000a),
CSF - carcinogenic slope factor
EPA - U.S. Environmental Protection Agency
PAH - polycyclic aromatic hydrocarbon

* A - human carcinogen.

A

A
B2

B2
B2
C

B2

B2

B2

B2

B2

B2

B2

Oral-to-Dermal
Adjustment Factor"

0.95

1
1

1
0.9

1

1

1

1

1

1

1

1

Adjusted Dermal
CSF"

(mg/kg-day)

1.5

0.055
0.014

0.02
0.0029

0.024

0.73

7.3

0.73

0.73

7.3 '• '

0.73

2

Type of Cancer

Skin

Leukemia
Liver

Liver tumors
Uterine cancer
Liver tumors

Based on potency relative to
benzo[a]pyrene
Forestomach, squamous cell
papillomas and carcinomas
Based on potency relative to
benzo[a]pyrene
Based on potency relative to
benzo[a]pyrene
Based on potency relative to
benzo[a]pyrene
Based on potency relative to
benzo[a]pyrene
Liver hepatocellular adenomas,
carcinomas, cholangiomas, or
cholangiocarcinomas

Basis of Cancer Slope
Factor

Human population,
drinking water

Occupational
Rat and mouse diet

Mouse diet
Mouse inhalation
Mouse gavage

Mouse diet

Mouse diet

Mouse diet

Mouse diet

Mouse diet

Mouse diet

Rat diet

Source of
CSF

IRIS

IRISd

IRIS

HEAST
NCEAd

HEAST

IRIS

IRIS

IRIS

IRIS

IRIS

IRIS

IRIS

Date of CSF
Source0

(MM/DD/YY)

12/29/00

04/20/01
03/08/01

07/31/97
07/12/99
07/31/97

02/13/01

02/13/01

02/13/01

02/13/01

02/13/01

02/13/01

12/29/00

unless otherwise specified.

B2 - probable human carcinogen - indicates sufficient evidence in animals and inadequate or no evidence in humans.
C - possible human carcinogen.

b Consistent with U.S. EPA (1999a), where oral absorption is less than 50 percent, oral reference doses are adjusted by multiplying by the oral-to-dermal adjustment factor. See Table 4-5 for references
for dermal adjustment factor.
0 Date represents: IRIS - date is when IRIS was searched; HEAST - Publication date; NCEA - article date.
" Carcinogenic slope factor as cited by U.S. EPA Region IX (U.S. EPA 2001).
* Carcinogenic slope factors for PAH compounds are based on potency relative to benzo[a]pyrene per EPA guidance (U.S. EPA 1998).
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Table 5-2. Noncancer toxicity data—oral/dermal reference doses

00
COoo-Jo
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00
CO

Chemical of Concern
Inorganics

Aluminum
Antimony
Arsenic
Barium
Cadmium
Chromium (as Chromium VI)
Copper
Iron

Lead
Manganese
Mercury

Mercury vapor
Nickel

Silver

Thallium
(as thallium chloride)

Vanadium
(as vanadium pentoxide)

Zinc

Organics
Acetone
Benzene
bis[2-ethylhexyl]phthalate
Chloroethane
Chlorobenzene

Oral-to-
Oral Chronic Dermal

RfD Adjustment
(mg/kg-day) Factor8

1
0.0004
0.0003

0.07

0.00056

0.003'
0.037
0.3
NA

0.047
0.0003

0.0003 mg/m39

0.02

0.005

0.00008

0.009

0.3

0.10
0.003
0.02
0.4

0.02

0.01
0.15
0.95
0.07
0.025
0.1

0.01
0.01
NA

0.04
0.07
NA

0.04

0.01

1

0.026

0.01

1
1
1

0.9
1

Adjusted
Dermal RfDb

(mg/kg-day)

0.01
0.00006
0.0003
0.0049

0.0000125
0.0003
0.00037
0.003

NA
0.00141
0.000021

NA
0.0008

0.00005

0.00008

0.000234

0.003

0.1
0.003
0.02
0.4

0.02

Combined
Uncertainty/

Primary Target Organ Modifying
or System Factors

-
Longevity; metabolic

Skin
None reported (kidney)

Kidney
None reported

-
~

NA
Central nervous system

Immunologic
Central nervous system

Decreased body and
organ weights
Skin (argyria)

Liver

Hematopoetic

Blood

Liver and kidney
~

Increased liver weight
--

Liver

--
1000/1

3/1
3/1

10/1
300/3
-
--

NA
1/3

1,000/1
30/1

300/1

3/1

3000/1

100/1

3/1

1000/1
—

1000/1
-

1000/1

Sources of
RfD: Target

Organ

NCEAd

IRIS
IRIS
IRIS
IRIS
IRIS

HEASV1

NCEAd

NA
IRIS
IRIS
IRIS
IRIS

IRIS

IRIS

IRIS

IRIS

IRIS

NCEAd

IRIS

NCEAd

IRIS

Dates of RfD:
Target Organ0,
(MM/DD/YY)

NA
2/15/01
12/29/00
2/15/01
12/29/00
12/29/00

NA
NA
NA

12/29/00
12/29/00
3/8/01
2/5/01

3/8/01

12/29/00

3/8/01

3/8/01

3/8/01
NA

3/8/01
NA

2/13/01

oswego1\docs\8600B3N.001 0402\HHRA\HHRATAwoodridgely.XLS\Table 5-2



DRAFT

Table 5-2. (cont.)
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Chemical of Concern
1 ,4-Dichlorobenzene
1 ,2-Dichloroethene, isomers
4-Methyl-2-pentanone
4-Methylphenol
Toluene
Xylene isomers (total)

PAHs
2-Methylnaphthalene
(as naphthalene)
Naphthalene

PCBs
Aroclor®1254

Note: -- - not available

Oral Chronic Dermal Adjusted Uncertainty/
RfD Adjustment Dermal RfDb Primary Target Organ Modifying

(mg/kg-day) Factor3 (mg/kg-day) or System Factors
0.03 1
0.02 1
0.08 1

0.005 1
0.2 1
2 1

0.02 1

0.02 1

0.00002 1

0.03
0.02
0.08
0.005
0.2
2

0.02

0.02

0.00002

--
Serum enzymes 1000/1

..

..

Liver and kidney weight 1000/1
Hyperactivity, body 1 00/1
weight, mortality

-

Body weight 3000/1

Immunologic 300/1

Sources of
RfD: Target

Organ
NCEAd

IRIS

HEASTd

HEASTd

IRIS
IRIS

NCEAd

IRIS

IRIS

Dates of RfD:
Target Organ0,
(MM/DD/YY)

NA
3/8/01

NA
NA

3/8/01
3/8/01

NA

3/8/01

12/29/00

EPA - U.S. Environmental Protection Agency
NA - not applicable
PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl
RfD - reference dose

a See Table 4-8 for references for dermal adjustment factors.
b Consistent with U.S. EPA (1999a), where oral absorption is less than 50 percent, oral RfDs are adjusted by multiplying by the oral-to-
dermal adjustment factor.
c Date represents: IRIS - date is when IRIS was searched; HEAST - Publication date; NCEA - article date.
d Source as cited by U.S. EPA Region IX (U.S. EPA, 2001).
e RfDs are available for cadmium in food or water. The RfD shown is for cadmium in water because cadmium is of potential concern in
surface water only.
' Because the chemical forms of chromium present are not known, the human health risk assessment conservatively assumes that
all chromium is present as chromium(VI).
9 This is a reference concentration for elemental mercury to be used for vapor inhalation only. There is no RfD for elemental mercury.
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Table 6-1. Summary of total excess lifetime cancer risks for reasonable maximum exposure scenarios DRAFT

00woo-»Joo
00
01

Receptor/Exposure Pathway
Developed Area

Long-Term Worker - Current
Surface Soil • unpaved
Ingestion of Surface Soil
Dermal Contact with Surface Soil

Total - Surface Soil:
Exposure to Groundwater
as Workplace Drinking Water
Ingestion of Groundwater
Dermal Contact with Groundwater

Total • Groundwater:
Total for Long-term Worker:

Long- Term Worker - Future
Surface Soil - paved and unpaved
Ingestion of Surface Soil
Dermal Contact with Surface Soil

Total - Surface Soil:
Exposure to Groundwater
as Workplace Drinking Water
Ingestion of Groundwater
Dermal Contact with Groundwater

Total - Groundwater:
Total for Long-term Worker:

Construction Worker - Current/Future
Exposure to Subsurface Soil
Ingestion of Subsurface Soil
Dermal Contact with Subsurface Soil

Total for Construction Worker:
Undeveloped Area

Long-Term Worker - Future
Surface Soil
Ingestion of Surface Soil
Dermal Contact with Surface Soil

Total Cancer Risk Estimate- Surface Soil:
Exposure to Groundwater
as Workplace Drinking Water
Ingestion of Groundwater
Dermal Contact with Groundwater

Total - Groundwater:
Total for Long-Term Worker:

Construction Worker - Current/Future
Exposure to Subsurface Soil
Ingestion of Subsurface Soil
Dermal Contact with Subsurface Soil

Total for Construction Worker:
Trespassers - Current/Future

Exposure to Surface Soil
Ingestion of Surface Soil
Dermal Contact with Surface Soil

Total for Trespassers - Surface Soil:
Contact with Surface Water and Sediments In OU1
Ingestion of Sediments
Dermal Contact with Sediments
Ingestion of Surface Water
Dermal Contact with Surface Water

Total for Trespassers - Sediments/ Surface Water:

Cancer
Risk

4E-6
2E-6
6E-6

3E-5
3E-9
3E-5
4E-5

4E-6
3E-6
8E-6

3E-5
3E-9
3E-5
4E-5

2E-8
4E-8
6E-8

9E-6
1E-5
2E-5

3E-5
3E-9
3E-5
5E-5

9E-8
4E-7
5E-7

1E-6
5E-7
2E-6

8E-7
3E-7
OE+0
OE+0
1E-6

Percent Contribution
by Pathway

Adult

10%
6%

84%
0.01%

100%

11%
8.6%

81%
0.01%

100%

34%
66%
100%

18%
22%

61%
0.005%

100%

20%
80%
100%

72%
28%
100%

73%
27%
0%
0%

100%

Cancer Percent Contribution
Risk by Pathway

Older Child

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

5E-7 49%
5E-7 51%
1E-6 100%

3E-7 56%
3E-7 44%
OE+0 0%
OE+0 0%
6E-7 100%

Chemicals Accounting for 90 percent of Cancer Risk
for each Pathway

Arsenic, PAHs
PAHs, arsenic

Arsenic, benzene
Benzene, arsenic, 1 ,4-dichlorobenzene

Arsenic, PAHs
PAHs, arsenic

Arsenic, benzene
Benzene, arsenic, 1 ,4-dichlorobenzene

Arsenic
Arsenic, PCBs

PAHs, arsenic, PCBs
PAHs, PCBs, arsenic

Arsenic, benzene
Benzene, arsenic, 1 ,4-dichlorobenzene

Arsenic, PAHs. PCBs
PAHs, PCBs, arsenic

PAHs, arsenic, PCBs
PAHs, PCBs, arsenic [child-PAHs, BEHP, PCBs]

PAHs, arsenic
PAHs, arsenic
No carcinogens detected
No carcinogens detected

Note:
PAH - Pdycydic aromatic hydrocarbons
PCB - Pol/chlorinated blpnenyls
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Table 6-2. Summary of total excess lifetime cancer risks for typical exposure scenarios DRAFT
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Receptor/Exposure Pathway
Developed Area

Long-Term Worker - Current
Surface Soil - unpaved
Ingestion of Surface Soil
Dermal Contact with Surface Soil

Total - Surface Soil:
Exposure to Groundwater
as Workplace Drinking Water
Ingestion of Groundwater
Dermal Contact with Groundwater

Total - Groundwater:
Total for Long-term Worker:

Long-Term Worker - Future
Surface Soil • paved and unpaved
Ingestion of Surface Soil
Dermal Contact with Surface Soil

Total - Surface Soil:
Exposure to Groundwater
a$ Workplace Drinking Water
Ingestion of Groundwater
Dermal Contact with Groundwater

Total - Groundwater:
Total for Long-term Worker:

Construction Worker - Current/Future
Exposure to Subsurface Soil
Ingestion of Subsurface Soil
Dermal Contact with Subsurface Soil

Total for Construction Worker:
Undeveloped Area

Long-Term Worker - Future
Surface Soil
Ingestion of Surface Soil
Dermal Contact with Surface Soil

Total Cancer Risk Estimate- Surface Soil:
Exposure to Groundwater
as Workplace Drinking Water
Ingestion of Groundwater
Dermal Contact with Groundwater

Total • Groundwater:
Total for Long-Term Worker:

Construction Worker - Current/Future
Exposure to Subsurface Soil
Ingestion of Subsurface Soil
Dermal Contact with Subsurface Soil

Total for Construction Worker:
Trespassers - Current/Future

Exposure to Surface Soil
Ingestion of Surface Soil
Dermal Contact with Surface Soil

Total for Trespassers - Surface Soil:
Contact with Surface Water and Sediments In OU1
Ingestion of Sediments
Dermal Contact with Sediments
Ingestion of Surface Water
Dermal Contact with Surface Water

Total for Trespassers - Sediments/ Surface Water:

Cancer
Risk

1E-6
6E-7
2E-6

3E-6
9E-10
3E-6
5E-6

1E-6
9E-7
2E-6

3E-6
9E-10
3E-6
5E-6

8E-9
4E-9
1E-8

2E-6
3E-6
5E-6

3E-6
9E-10
3E-6
8E-6

3.6E-8
3.6E-8
7E-8

7E-8
4E-8
1E-7

4E-8
3E-8
OE+0
OE+0
7E-8

Percent Contribution
by Pathway

Adult

21%
14%

65%
0.02%

100%

23%
18%

59%
0.02%

100%

67%
33%
100%

29%
36%

35%
0.01%

100%

49%
51%

100%

60%
40%
100%

61%
39%
0%
0%

100%

Cancer Percent Contribution
Risk by Pathway

Older Child

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

9E-8 38%
2E-7 62%
3E-7 100%

6E-8 43%
8E-8 57%
OE+0 0%
OE+0 0%
1E-7 100%

Chemicals Accounting for 90 percent of Cancer Risk
for each Pathway

Arsenic, PAHs
PAHs, arsenic

Arsenic
Benzene, arsenic, 1 ,4-dichlorobenzene

Arsenic, PAHs
PAHs, arsenic

Arsenic
Benzene, arsenic, 1 ,4-dichlorobenzene

Arsenic
Arsenic, PCBs

PAHs, arsenic, PCBs
PAHs, PCBs, arsenic

Arsenic
Benzene, arsenic, 1 ,4-dichlorobenzene

Arsenic, PAHs, PCBs
PAHs, PCBs, arsenic

PAHs. arsenic, PCBs
PAHs, PCBs, arsenic [child-PAHs, BEHP, PCBs)

PAHs, arsenic
PAHS, arsenic, PCBs
No carcinogens detected
No carcinogens detected

Note:
PAH - Potycydlc aromatic hydrocarbons
PCB - Polychlorlnated Wphenyls
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Table 6-3. Summary of total hazard Indices for reasonable maximum exposure scenarios DRAFT
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Receptor/Exposure Pathway
Developed Area

Long-Term Worker - Current
Surface Soil - unpavod
Inhalation of vapors from soil
Ingestion of Surface Soil
Dermal Contact with Surface Soil

Total - Surface Soil:
Exposure to Groundwater
as Workplace Drinking Water
Ingestion of Groundwater
Dermal Contact with Groundwater

Total - Groundwater:
Total for Long-term Worker:

Long-Term Worker - Future
Surface Soil - paved and unpaved
Inhalation of vapors from soil
Ingestion of Surface Soil
Dermal Contact with Surface Soil

Total - Surface Soil:
Exposure to Groundwater
as Workplace Drinking Water
Ingestion of Groundwater
Dermal Contact with Groundwater

Total - Groundwater:
Total for Long-term Worker:

Construction Worker - Current/Future
Exposure to Subsurface Soil
Ingestion of Subsurface Soil
Dermal Contact with Subsurface Soil

Total for Construction Worker:
Undeveloped Area

Long-Term Worker - Future
Surface Soil
Inhalation of vapors from soil
Ingestion of Surface Soil
Dermal Contact with Surface Soil

Total - Surface Soil:
Exposure to Groundwater
as Workplace Drinking Water
Ingestion of Groundwater
Dermal Contact with Groundwater

Total - Groundwater:
Total for Long-Term Worker:

Construction Worker - Current/Future
Exposure to Subsurface Soil
Ingestion of Subsurface Soil
Dermal Contact with Subsurface Soil

Total for Construction Worker:
Trespassers - Current/Future

Exposure to Surface Soil
Ingestion of Surface Soil
Dermal Contact with Surface Soil

Total for Trespassers - Surface Soil:
Contact art/1 Surface Water and Sediments
Ingestion of Sediments
Dermal Contact with Sediments
Ingestion of Surface Water
Dermal Contact with Surface Water

Total for Trespassers -Sediments/ Surface Water:

Hazard
Index

0.025
0.60

0.0071
0.63

3.4
0.0038

3.4
4.0

0.025
3.9

0.0071
3.91

3.4
0.0038

3.4
7.3

0.48
0.003
0.48

0.025
1.1

0.017
1.1

3.4
0.0038

3.4
4.5

0.36
0.018
0.38

0.12
0.0006

0.12

0.24
0.00036
0.0005
0.0062

0.24

Percent Contribution
by Pathway

Adult

0.6%
14.9%
0.2%

84.2%
0.09%

100%

0%
53%

0.10%

46%
0.05%

100%

99%
0.7%
100%

1%
24%

0.39%

75%
0.08%

100%

95%
5%

100%

100%
0%

100%

97.1%
0.1%
0.2%
2.6%
100%

Hazard
Index

NA
NA
NA

NA
NA

NA
NA
NA

NA
NA

NA
NA

NA
NA
NA

NA
NA

NA
NA

0.17
0.005

0.18

0.34
0.0011
0.0007
0.0067

0.34

Percent Contribution
by Pathway

Older Child

--

--

\

-

-

-

97%
3%

100%

97.5%
0.3%
0.2%
1.9%
100%

Chemicals Accounting for 90 percent of Hazard Indicies
for each Pathway

Mercury
Mercury, iron
Arsenic

Manganese, mercury, iron, thallium, arsenic
Iron, manganese, mercury

Mercury
Mercury
Arsenic

Manganese, mercury, iron, thallium, arsenic
Iron, manganese, mercury

Mercury
Arsenic, cadmium

Mercury
Mercury, iron, chromium
Arsenic, cadmium, bis[2-ethylhexyl]phthalate

Manganese, mercury, iron, thallium, arsenic
Iron, manganese, mercury

Mercury
PCBs, arsenic

Mercury, iron
Arsenic, cadmium, bis(2-ethylhexyl]phthalate [child-
BEHP. arsenic]

Mercury
Arsenic, cadmium
Mercury, manganese
Mercury, manganese

Note: PAH - Polycyclic aromatic hydrocarbons PCB • Polychlotlnated biphenyls



Table 6-4. Summary of total hazard indices for typical exposure scenarios DRAFT
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Receptor/Exposure Pathway
Developed Area

Long-Term Worker - Current
Surface Soil - unpaved
Inhalation of vapors from soil
Ingestion of Surface Soil
Dermal Contact with Surface Soil

Total - Surface Soil:
Exposure to Groundwater
as Workplace Drinking Water
Ingestion of Groundwater
Dermal Contact with Groundwater

Total - Groundwater:
Total for Long-term Worker:

Long-Term Worker - Future
Surface Soil - paved and unpaved
Inhalation of vapors from soil
Ingestion of Surface Soil
Dermal Contact with Surface Soil

Total - Surface Soil:
Exposure to Groundwater
as Workplace Drinking Water
Ingestion of Groundwater
Dermal Contact with Groundwater

Total - Groundwater:
Total for Long-term Worker:

Construction Worker - Current/Future
Exposure to Subsurface Soil
Ingestion of Subsurface Soil
Dermal Contact with Subsurface Soil

Total for Construction Worker:
Undeveloped Area

Long-Term Worker - Future
Surface Soil
Inhalation of vapors from soil
Ingestion of Surface Soil
Dermal Contact with Surface Soil

Total - Surface Soil:
Exposure to Groundwater
as Workplace Drinking Water
Ingestion of Groundwater
Dermal Contact with Groundwater

Total - Groundwater:
Total for Long-Term Worker:

Construction Worker - Current/Future
Exposure to Subsurface Soil
Ingestion of Subsurface Soil
Dermal Contact with Subsurface Soil

Total for Construction Worker:
Trespassers - Current/Future

Exposure to Surface Soil
Ingestion of Surface Soil
Dermal Contact with Surface Soil

Total for Trespassers - Surface Soil:
Contact with Surface Water and Sediments In OU1
Ingestion of Sediments
Dermal Contact with Sediments
Ingestion of Surface Water
Dermal Contact with Surface Water

Total for Trespassers - Sediments/ Surface Water:
Note: PAH - Polycycllc aromatic hydrocarbons

Hazard
Index

Percent Contribution
by Pathway

Adult

0.0049
0.60

0.0071
0.61

0.87
0.0047

0.9
1.5

0.0049
3.9

0.0071
3.9

0.87
0.0047

0.9
4.8

0.0077
0.00032
0.0080

0.0049
1.1

0.017
1.1

0.87
0.0047

0.9
2.0

0.0057
0.0018
0.0076

0.022
0.0002

0.022

0.042
0.0001
0.00009
0.0010
0.043

0%
40%

0.48%

59%
0.32%

100%

0%
81%

0.15%

18%
0.10%

100%

96%
4.0%
100%

0%
54%

0.88%

44%
0.24%

100%

76%
24%
100%

99%
1%

100%

97.3%
0.3%
0.2%
2.2%
100%

Hazard
Index

Percent Contribution Chemicals Accounting for 90 percent of Hazard Indicies
by Pathway for each Pathway

Older Child

NA
NA
NA

NA
NA

NA
NA
NA

NA
NA

NA
NA

NA
NA
NA

NA
NA

NA
NA

0.031
0.001

0.032

0.060
0.0003
0.0001
0.0010
0.061

Mercury
Mercury, iron
Arsenic

Manganese, mercury, iron,
Iron, manganese, mercury

Mercury
Mercury
Arsenic

Manganese, mercury, iron,
Iron, manganese, mercury

Mercury
Arsenic, cadmium

thallium, arsenic

thallium, arsenic

Mercury
Mercury, iron
Arsenic, cadmium, bis[2-ethylhexyl]phthalate

Manganese, mercury, iron,
Iron, manganese, mercury

Mercury
PCBs, arsenic

thallium, arsenic

95% Mercury, iron
5% Arsenic, cadmium, bis[2-ethylhexyl]phthalate [child-

BEHP. arsenic!
100%

98% Mercury
1% Arsenic, cadmium

0.2% Mercury, manganese
2% Mercury, manganese

100%
PCB - Polychlorinated blphenyls
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TABLE 6-5. Risk Assessment Summary Reasonable Maximum Exposure Woodridge Site OU1 Developed Area

Scenario Timeframe: Current
Receptor Population: Long-term Worker

[[Receptor Age: Adult__________

Medium

Soil

Exposure
Medium

Soil

Water Water

Exposure
Point

Developed Area
Surface Soil
(unpaved soils)

Groundwater
Sitewide

Chemical

Arsenic
Benz(a]anthracene
Benzo[a]pyrene
Benzo[b]lluoranthene
Dibenz[a,h]anthracene

(Total)
Arsenic
Benzene

Carcinogenic Risk

Ingestion

3E-6
4E-8
5E-7
1E-7
9E-8
4E-6
3E-5
4E-6

(Total) 3E-5

Inhalation

NA
NA
NA
NA
NA

NA
NA

Dermal

1E-6
7E-8
9E-7
2E-7
2E-7
2E-6

7E-10
1E-9
3E-9

Total Risk Across All Media and Exposure Routes:

Exposure
Routes Total

4E-06
1E-07
1E-06
3E-07
2E-07
6E-6
3E-05
4E-06
3E-5

4E-05

Percentage ol
total

pathway risk
66%
2%
23%
4%
4%

100%
86%
12%
98%

Chemical

Mercury (total)

(Total)
Arsenic
Manganese
Mercury (total)
Iron
Thallium

(Total)

Non-Carcinogenic Hazard Quotient

Primary
Target Organ
Immunologic

/CNS

Skin
CNS

Immunologic
NA

Liver

Ingestion

0.51

0.51
0.17
1.0

0.91
0.52
0.48
3.4

Inhalation

0.02

0.02
NA
NA
NA
NA

NA

Dermal

--
0.000007
0.0010
0.0005
0.0020

0.00002
0.0038

Exposure
Routes Total

0.53

L 0.63

0.17
1.0

0.91
0.52

0.48
3.4

Percentage
of total

pathway risk
84%

84%
5%
30%
27%
15%
14%
91%

Total Hazard Index Across All Media and Exposure Routes:

Total CNS Hl=
Total immune Hl=|| 1.4

Total liver Hl=| 0.48
Total skin Hl=| O.TT

Total other Hl=|| 6~52~
Notes: NA not applicable
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DRAFT

TABLE 6-6. Risk Assessment Summary Reasonable Maximum Exposure Woodridge Site OU1 Developed Area

Scenario Timeframe: Future
Receptor Population: Long-term Worker

llReceplor Age: Adult____________

Medium

Soil

Exposure
Medium

Soil

Water Water

Exposure
Point

Developed Area
Surface Soil
(all soils)

Groundwater
Sitewide

Chemical

Arsenic
Benz(a]anthracene
Benzo[a]pyrene
8enzo[b]fluoranthene
Dibenz[a,h]anthracene

Carcinogenic Risk

Ingestlon

3E-6
1E-7
9E-7
1E-7
2E-7

JTotal) 4E-6
Arsenic
Benzene

3E-5
4E-6

(Total) 3E-5

Inhalation

NA
NA
NA
NA
NA

NA
NA

Dermal

1E-6
2E-7
1E-6
2E-7
3E-7
3E-6

7E-10
1E-9
3E-9

Total Risk Across All Media and Exposure Routes:

Exposure
Routes Total

4E-06
3E-07
2E-06
4E-07
5E-07
8E-6
3E-05
4E-06
3E-5

4E-05

Percentage ol
total

pathwayjisk
53%
4%
31%
5%
7%

100%

86%
12%
98%

Chemical

Mercury (total)

(Total)
Arsenic
Manganese
Mercury (total)
ron
Thallium

(Total)

Non-Carcinogenic Hazard Quotient

Primary
^Target Organ

Immunologic
/CNS

Skin
CNS

Immunologic
NA

Liver

Ingestion

3.8

3.8
0.17
1.0

0.91
0.52
0.48
3.4

Inhalation

0.02

0.02
NA
NA
NA

NA

NA

Dermal

-
0.000007
0.0010
0.0005

0.0020

0.00002
0.0038

Exposure
Routes Total

3.8

3.9
0.17
1.0

0.91
0.52
0.48
3.4

Total Hazard Index Across All Media and Exposure Routes: [| 7.3

Percentage
of total

pathway risk
97%

97%
5%
30%
27%

15%

14%
91%

1.0
4.7

Total CNS Hl=
Total immune Hl=

Total liver Hl=
Total skin Hl=f 0.17

Total other HlJl 0.52

0.48

Notes: NA - not applicable

00cooo-Ioo
<0o
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TABLE 6-7. Risk Assessment Summary Reasonable Maximum Exposure Woodridge Site OU1 Undeveloped Area

Scenario Timeframe: Future
Receptor Population: Long-term Worker
Receptor Age: Adult__________

Medium

Soil

Exposure
Medium

Soil

Water f Water

Exposure
Point

Undeveloped Area
Surface Soil

Groundwater
Sitewide

Chemical

Arsenic
Benzo[ajpyrene
Dibenz[a,h]anthracene
PCBs

Carcinogenic Risk

Ingeslion

3E-6
3E-6
6E-7
2E-6

(Total) 9E-6
Arsenic
Benzene

3E-5
4E-6

(Total) 3E-5

Inhalation

NA
NA
NA
NA

NA
NA

Dermal

6E-8
5E-6
3E-7
3E-6
1E-5

7E-10
1E-9
3E-9

Total Risk Across All Media and Exposure Routes:

Exposure
Routes Total

3E-06
7E-06
9E-07
3E-06
2E-5
3E-05
4E-06
3E-5
5E-05

Percentage of
total

pathway risk
17%
35%
4%
21%
78%

86%
12%
98%

Chemical

Mercury (total)

Arsenic
Iron
Manganese
Mercury (total)

(Total)

Non-Carcinogenic Hazard Quotient

Primary
Target Organ
Immunologic

/CNS

Skin
NA

CNS
Immunologic

Ingestion

0.9

0.9
0.17
0.52
1.0

0.91
3.4

Inhalation

0.02

0.02
NA
NA
NA

NA

Dermal

-
0.00001
0.002
0.0010
0.0005
0.004

Total Hazard Index Across All Media and Exposure Routes:

Exposure
Routes Total

0.9

1.1
0.17
0.52
1.0

0.91

3.4

4.5

Percentage
of total

pathway risk
81%

81%
5%
15%
30%
27%
77%

Total CNS HI:
Total immunologic Hl=

Total skin Hl=
Total other Hl=

Notes: NA not applicable

0.17
0.52

oowoo-Joo
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Appendix A

Data Analysis and Exposure
Point Concentrations
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Table A-1. Occurrence, distribution and selection of chemicals of potential concern

Wood-Ridge
DRAFT

00wo
0-J .oo
COw

GAS
Registry
Number
7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782^9-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6
120-82-1
95-50-1
541-73-1
106-46-7
108-60-1
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
534-52-1
95-48-7
88-74-4
88-75-5
91-94-1
99-09-2

Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface soil
Exposure Point: Developed Area surface soil

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury (total)
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,2'-Oxybis[1 -chtoropropane]
2,4 ,5-Trichlorophenol
2,4 ,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-MethyM,6-dinitrophenol
2-Methylphenol
2-Nitroanlllne
2-Nltrophenol
3,3'-Olchlorobenzkline
3-Nltroanlline

Minimum
detected

value
3370
-

2.7
26.9
0.68
0.22
900
6.6
2.5
12.4
3900
17.8
771
110
9.3
4.7
238
0.69
0.56
630
1.2
6
89
-
-
-
-
-
-
-
-
-
-
-
-
-
-
_
-
-
-
-
-

Maximum
detected

Q value
12000
-

J 11
J 304

0.68
J 3.4
J 31000
J 131

12.6
J 7420
J 23900
J 390
J 11000
J 540

13800
J 87.8

1500
1.1

J 9.6
630
5.4
140

J 2110
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Concen-
tration

Q units
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

J mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
MS/kg
MO/kg
M9/kg
P9/kg
Mg/kg
Mg/kg
Mg/kg
pg/kg
Mg/kg
Mg/kg
pg/kg
pg/kg
Mg/kg
M9/kg
M9/kg
pg/kg
pg/kg
P9/kg
pg/kg
pg/kg

Location of
Maximum

Concentration
SS-16

-
SS-14

MW-15
SS-14

MW-15
SS-14

MW-15
SS-16

MW-15
MW-15
SS-14
SS-16
SS-14
SS-04
MW-15
SS-14
MW-15
MW-15
SS-16
MW-15
SS-14

MW-15
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Detection
Frequency

9/9
0/12
7/10
10/10

1/9
7/13
9/9

10/10
9/9

13/13
10/10
13/13
9/9

10/10
15/15
8/10
9/9
2/10
6/10
1/9

2/13
9/9

13/13
0/9
0/9
0/9
0/9
0/9
0/9
0/9
0/9
0/9
0/9
0/9
0/9
0/9
0/9
0/9
0/9
0/9
0/9
0/9
0/9

Concen-
Range ot (ration
Detection Used for

Limits Screening
12000

0.69-6.7 ND
0.85-3.4 11

304
0.26-0.52 0.68
0.047-0.54 3.4

31000
131
12.6
7420
23900
390

11000
540

13800
7.5-11.6 87.8

1500
0.49-1.6 1.1
0.4-1.9 9.6
250-290 630
0.83-3.9 5.4

140
2110

340-720 ND
340-720 ND
340-720 ND
340-720 ND
340-720 ND
860-1800 ND
340-720 ND
340-720 ND
340-720 ND
860-1800 ND
340-720 ND
340-720 ND
340-720 ND
340-720 ND
860-1800 ND
340-720 ND
860-1800 ND
340-720 ND
340-720 ND
860-1800 ND

Background
Value
N/A
0.05
10.7
N/A
1.16
0.32
N/A
18.7
N/A
28.4
N/A
100
N/A
846
0.14
14.9
N/A
0.17
0.26
N/A
0.19
34.4
82.6

Potential Potential
Screening ARAR/ ARAR/
Toxicity JBC TBC
Values" Value Source

7600 N
3.1 N

0.39 C
540 N

15 N
3.7 N

N/A
23 Nb

470 N
290 N

2300 N
40 N

N/A
180 N
2.3 N
160 N
N/A

39 N
39 N

N/A
0.52 N

55 N
2300 N

65000 N
90000 N

1300 N
3400 C
2900 C

610000 N
44000 C
18000 N

120000 N
12000 N
12000 N
6100 N

390000 N
6300 N

N/A N
310000 N

350 N
N/A

1100 C
N/A

CoPC
Flag
Yes
No
Yes
No
No
No
No
Yes
No
Yes
Yes
Yes
No
Yes
Yes
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Rationale for
Substance
Deletion or
Selection

ASL
IFD
ASL
BSL
BSL
BSL
NUT
ASL
BSL
ASL
ASL
ASL°
NUT
ASL
ASL
BSL
NUT
BSL
BSL
NUT
ASL
ASL
BSL
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD

w*vol/d<X4/S600B3N 001 MOVHHM/ApptndiKAjdlWtlllt A-t
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Table A-1. Occurrence, distribution and selection of chemicals of potential concern

Wood-Ridge
DRAFT

00
CJoo
-4
O
0
(0

CAS
Registry
Number
101-55-3
59-50-7
106-47-8
7005-72-3
106-44-5
100-01-6
100-02-7
111-91-1
111-44-4
117-81-7
85-68-7
86-74-8
132-64-9
84-66-2
131-11-3
84-74-2
117-84-0
118-74-1
87-68-3
77-47-4
67-72-1
78-59-1
98-95-3
621-64-7
86-30-6
87-86-5
108-95-2
71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
540-59-0
78-87-5
78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3

Analyte
4-Bromophenyl-phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenyl ether
4-Methylphenol
4-Nitroanillne
4-Nitrophenol
bis[2-chloroethoxy]methane
bls[2-chtoroethyl]ether
bis[2-Ethylhexyl]phthalate
Butylbenzyl phthalate
Carbazole
Dlbenzoluran
Dlethyl phthalate
Dimethyl phthalate
Dl-n-butyl phthalate
Dl-n-octyl phthalate
Hexach torobenzene
Hexach torobutadiene
Hexachtorocyclopenladiene
Hexach loroethane
Isophorone
Nitrobenzene
N-nitroso-di-n-propylamine
N-nltrosodiphenylamine
Pentachlorophenol
Phenol
1.1.1-Trichloroethane
1.1 ,2,2-Tetrachloroethane
1,1,2-Trlchloroethane
1,1-Dichloroethane
1,1-Dlchloroethene
1 ,2-Dlchloroethane
1 ,2-Dlchloroethene isomers (total)
1 ,2-Dlchloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodlchloromethane
Bromolomn
Bromomethane
Carbon dlsulflde
Carbon tetrachloride
Chlorobenzene
Chloroethane

Minimum Maximum
detected detected

value Q value Q

-

-
310
150
72
80
-
-

1000
-
-
-
-
-
-
-
-
51
-

150
-
-
-
-
-
-
-
-
5
-
-
8
5
-
-
-
-
-

1.2
-

-

-
10800
150
72
80
-
-

1000
-
-
-
-
-
-
-
-
51
-

150
-
-
-
-
-
-
-
-

J 7 J
-
-

J 8 J
2800 J
-
-
-
-
-

J 1.2 J
-

Concen-
tration
units
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
(jg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/ka

Location of
Maximum

Concentration

-

-
WS-19
SS-16
SS-03
SS-03
-
-

SS-16
-
-
-
-
-
-
-
-

SS-03
-

SS-05
-
-
-
-
-
-
-
-

SS-05
-
-

SS-15
MW-15

-
-
-
-
-

MW-15
-

Concen- Potential
Range of tration Screening ARAR/

Detection Detection Used for Background Toxicity TBC
Frequency Limits Screening Value Values' Value

0/9
0/9
0/9
0/9
0/9
0/9
0/9
0/9
0/9

11/12
1/9
1/9
1/9
0/9
0/9
1/9
0/9
0/9
0/9
0/9
0/9
0/9
0/9
0/9
1/9
0/9
1/9
0/9
0/9
0/9
0/9
0/9
0/9
0/9
0/9
2/9
0/9
0/9
1/9

4/10
0/9
0/9
0/9
0/9
0/9
1/10
0/9

340-720
340-720
340-720
340-720
340-720
860-1800
860-1800
340-720
340-720
400^*00
340-720
360-720
360-720
340-720
340-720
340-720
340-720
340-720
340-720
340-720
340-720
340-720
340-720
340-720
360-720
860-1800
340^*80
10-14
10-14
10-14
10-14
10-14
10-14
10-14
10-14
11-14
10-14
10-14
4-35
11-14
10-14
10-14
10-14
10-14
10-14
10-14
10-14

ND
ND
ND
ND
ND
ND
ND
ND
ND

10800
150
72
80
ND
ND

1000
ND
ND
ND
ND
ND
ND
ND
ND
51
ND
150
ND
ND
ND
ND
ND
ND
ND
ND
7

ND
ND
8

2800
ND
ND
ND
ND
ND
1.2
ND

N/A
N/A

24000 N
N/A

31000 N
N/A N

49000 N
N/A C
210 C

35000 C
1200000 N

24000 C
29000 N

4900000 N
61000000 N

610000 N
120000 N

300 C
1800 N

42000 N
6100 N

510000 C
2000 N

69 C
99000 C
3000 C

3700000 N
63000 N

380 C
840 C

59000 N
54 C

350 C
4.3 N
350 C

730000 N
N/A

79000 N
160000 N

650 C
1000 C

62000 C
390 N

36000 N
210 N

15000 N
3000 C

Potential Rationale for
ARAR/ Substance
TBC CoPC Deletion or

Source Flag Selection
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No

IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
BSL
BSL
BSL
BSL
IFD
IFD
BSL
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
BSL
IFD
BSL
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
BSL
IFD
IFD
BSL
ASL
IFD
IFD
IFD
IFD
IFD
BSL
IFD
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Table A-1 . Occurrence, distribution and selection of chemicals of potential

I I

concern

I j i

DRAFT
Wood-Ridge

CAS
Registry
Number
67-66-3
74-87-3
10061-01-5
124-48-1
100-41-4
136777-61-2
75-09-2
95-47-6
100-42-5
127-18-4
108-88-3
10061-02-6
79-01-6
75-01-4
1330-20-7

91-57-6
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
218-01-9
53-70-3
206-44-0
86-73-7
193-39-5
91-20-3
85-01-8
129-00-0

Analyte
Chlorolorm
Chloromethane
cis-1 ,3-Dichloropropene
Dibromochloromethane
Ethylbenzene
meta & para Xylenes
Methylene chloride
ortho-Xytene
Styrene
Tetrachloroethene
Toluene
trans-1 ,3-Dichloropropene
Trichtoroethene
Vinyl chloride
Xylene isomers (total)
PAHS
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benz(a]anthracene
Benzo[a]pyrene
Benzo(bjtluoranthene
Benzo(ghi]perylene
Benzo[k]lluoranthene
Chrysene
Dibenz(a,h]anthracene
Fluoranlhene
Fluorene
lndeno[1 ,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene

Minimum
detected

value
-
-
-
-
-
17
-
20
-
-
11
-
2
-
-

60
40
53
40
150
120
73
96
51
56
50
94
41
75
92
160
43

Maximum
detected

Q value Q
-
-
-
-
-

J 17 J
-

J 20 J
-
-

J 11 J
-
2
-
-

190
230
69

460
1400
1100
1400
520
565 J

1400
150

2600
370
470
94

2500
2600

Concen-
tration
units
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pq/kq

Location of
Maximum

Concentration
-
-
-
-
-

MW-15
-

MW-15
-
-

MW-15
-

SS-04
-
-

SS-03
SS-14
SS-03
SS-03
SS-03
SS-03
SS-03
SS-03
WS-18
SS-03
SS-03
SS-03
SS-14
SS-03
SS-03
SS-03
SS-03

Detection
Frequency

0/9
0/9
0/9
0/9
0/9
1/1
0/9
1/1
0/9
0/9
1/10
0/9
1/9
0/9
0/9

3/9
6/9
2/9
7/9

10/12
10/12
11/12
7/9

11/12
8/9

6/12
9/9
7/9

10/12
2/9
7/9
9/9

Range ot
Detection

Limits
10-14
10-14
10-14
10-14
10-14
-

3-14
-

10-14
10-14
10-14
10-14
10-14
10-14
10-14

360-720
360-480
360-720
370-400
370-400
370-400
370-370
370-400
400-400
370-370
170-400

-
370-480
370-400
360-720
370-400

-

Concen-
tration

Used (or Background
Screening Value

NO
ND
ND
ND
ND
17
ND
20
ND
ND
11
ND
2

ND
ND

190
230
69

460
1400
1100
1400
520
565
1400
150

2600
370
470
94

2500
2600

Potential Potential
Screening ARAR/ ARAR/
Toxlcity TBC TBC
Values* Value Source

39 N
1200 C
700 C

1100 C
150000 N
140000 N

8900 C
140000 N

1700000 N
5700 C

520000 N
700 N

2300 N
150 N

210000 N

5600 Nd

370000 N
5600 Nd

2200000 N
620 C
62 C

620 C
5600 Nd

6200 C
62000 C

62 C
230000 N
260000 N

620 C
5600 N
5600 Nd

230000 N

CoPC
Flag
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No

Yes
Yes
Yes
No
No
No

Yes
No
No
No
No
No
No

Rationale for
Substance
Deletion or
Selection

IFD
IFD
IFD
IFD
IFD
BSL
IFD
BSL
IFD
IFD
BSL
IFD
BSL
IFD
IFD

BSL
BSL
BSL
BSL
ASL
ASL
ASL
BSL
BSL
BSL
ASL
BSL
BSL
BSL
BSL
BSL
BSL
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Table A-1. Occurrence, distribution and selection of chemicals of potential concern
Wood-Ridge

DRAFT

CAS
Registry
Number Analyte

Minimum Maximum Concert-
detected detected (ration

value Q value Q units

Concen- Potential Potential Rationale tor
Location ol Range of (ration Screening ARAR/ ARAR/ Substance
Maximum Detection Detection Used tor Background Toxicity TBC TBC CoPC Deletion or

Concentration Frequency Limits Screening Value___Values' Value Source Flag Selection

Notes: All results reported as dry weight.
For the purposes of screening, field replicates have been averaged.

- - either no detected or undetected values
C • carcinogenic based on a cancer risk of 1 X 10'e

CoPC • chemical ot potential concern
J - estimated value
N - noncarcinogenic based on hazard quotient ot 0.1

N/A- not applicable
ND - not detected

Rationale Codes:
Selection Reason:

ASL - above screening levels
HIST - Infrequent detection but associated historically

Deletion Reason:
BKG - below or consistent with background levels
BSL - below screening level
IFD- Infrequent detection

NTX - no toxicity Information
NUT - essential nutrient

' Screening toxicity values for soil are the PRGs taken from U.S. EPA Region IX (2000b). PRGs correspond to 1 X 10e

or a hazard quotient of 0.1, whichever is lower.
b This default carcinogenic screening value for chromium is that for chromium IV.
c Lead has been evaluated qualitatively.
" This default screening value is that for naphthalene, the noncarcinogenic PAH with the most stringent RBC/PRG.
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Table A-2. Occurrence, distribution and selection of chemicals of potential concern
Wood-Ridge

DRAFT

00woo-Joo
(O

CAS
Registry
Number

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
16056-34-1
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

120-82-1
95-50-1
541-73-1
106-46-7
108-60-1
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2

Scenario Timeframe
Medium:
Exposure Medium:
Exposure Point:

Current/Future
Soil/sediment
Surface soil/sediment
Undeveloped Area surface soil/sediment

Analyte
INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury (total)
Methyl mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
ORGANICS
Petroleum hydrocarbons
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,2'-Oxybis[1 -chloropropane]
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene

Minimum
detected

value Q

3580
0.79
2.6

33.3 J
0.35
0.25 J
1340
11.3 J
2.7

22.8 J
5530 J
39.3 J
465
66.3 J
1.2

0.00059
11.4
217
0.82
0.54
592
1.8
9.9
192 J

60
-
-
-
-
-
-
-
-
-
-
-

Maximum
detected

value Q

13900
53.7
26.4
608 J
0.83
21.2 J

104000 J
1150 J
14.4
1010 J

122000 J
4320 J
12400 J
3090 J
1290
0.322
193
1260

2
93.8
2580
21.9
245

25400 J

60
-
-
-
-
-
-
-
-
-
-
-

Concen-
tration
units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
ug/kg
pg/kg
Mg/kg
pg/kg
M9/kg
Mg/kg
ug/kg
Mg/kg
Mg/kg
ug/kg
Mg/kg

Location
of

Maximum
Concen-
tration

SD-09
SS-11
MW-14
SS-11
SD-09
SS-24
SS-25
SS-17
SS-27
SS-24
SS-27
SS-17
SS-29
SS-24
SD-08
SS-20
MW-7
SD-09
SS-07
SS-07
SS-32
SS-20
MW-7
SS-20

SD-08
-
-
-
-
-
-
-
-
-
-
-

Detection
Frequency

26/26
18/26
26/30
30/30
2/26

21/30
24/26
31/31
25/26
31/31
30/30
30/30
26/26
30/30
40/40
14/14
29/31
26/26
13/30
26/31
3/26
6/31
27/27
25/31

1/2
0/26
0/26
0/26
0/26
0/26
0/26
0/26
0/26
0/26
0/26
0/26

Concen-
Range of tration
Detection Used for

Limits Screening

13900
0.76-3.2 53.7
1.4-2.9 26.4

608
0.21-0.68 0.83
0.098-3.4 21 .2
532-664 104000

1150
1.6-1.6 14.4

1010
122000
4320
12400
3090
1290
0.322

6-15.3 193
1260

0.5-2.4 2
0.16-0.5 93.8
254-1130 2580
0.52-3.6 21.9

245
40.9-476 25400

94-94 60
330-7200 ND
330-7200 ND
330-7200 ND
330-7200 ND
330-7200 ND
800-18000 ND
330-7200 ND
330-7200 ND
330-7200 ND
800-18000 ND
330-7200 ND

Background
Value

N/A
0.05
10.7
N/A
1.16
0.32
N/A
18.7
N/A
28.4
N/A
100
N/A
846
0.14
N/A
14.9
N/A
0.17
0.26
N/A
0.19
34.4
82.6

Potential
Screening ARAR/
Toxicity TBC
Values" Value

7600 N
3.1 N

0.39 C
540 N

15 N
3.7 N
N/A
23 Nb

470 N
290 N

2300 N
40 N

N/A
180 N
2.3 N

0.61 N
160 N
N/A
39 N
39 N

N/A
0.52 N

55 N
2300 N

N/A
65000 N
90000 N

1300 N
3400 C
2900 C

610000 N
44000 C
18000 N

120000 N
12000 N
12000 N

Potential
ARAR/
TBC CoPC

Source Flag

Yes
Yes
Yes
Yes
No
Yes
No
Yes
No
Yes
Yes
Yes
No
Yes
Yes
No

Yes
No
No
Yes
No
Yes
Yes
Yes

No
No
No
No
No
No
No
No
No
No
No
No

Rationale
for

Substance
Deletion or
Selection

ASL
ASL
ASL
ASL
BSL
ASL
NUT
ASL
BSL
ASL
ASL
ASLC

NUT
ASL
ASL
BSL
ASL
NUT
BSL
ASL
NUT
ASL
ASL
ASL

NTX
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD

oswego1\tiocs\8600B3N.001 0402\HHRA\Appenaix Axti\Table A-2



Table A-2. Occurrence, distribution and selection of chemicals of potential concern
Wood-Ridge

DRAFT

00wo
0
-4
0
O
<£>
00

CAS
Registry
Number
606-20-2
91-58-7
95-57-8
534-52-1
95-48-7
88-74-4
88-75-5
91-94-1
99-09-2
101-55-3
59-50-7
106-47-8
7005-72-3
106-44-5
100-01-6
100-02-7
65-85-0
111-91-1
111-44-4
117-81-7
85-68-7
86-74-8
132-64-9
84-66-2
131-11-3
84-74-2
117-84-0
118-74-1
87-68-3
77-47-4
67-72-1
78-59-1
98-95-3
621-64-7
86-30-6
87-86-5
108-95-2
71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
540-59-0

Minimum
detected

Analyte value
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-dinitrophenol
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4-Bromophenyl-phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Benzoic acid
bis[2-chloroethoxy]methane
bis[2-chloroethyl]ether
bis[2-Ethylhexyl]phthalate
Butylbenzyl phthalate
Carbazole
Oibenzofuran
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Isophorone
Nitrobenzene
N-nitroso-di-n-propylamine
N-nitrosodiphenylamine
Pentachlorophenol
Phenol
1,1,1 -Trichloroethane
1 , 1 ,2,2-Tetrachloroethane
1,1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
1,2-Dichloroethene isomers (t

-

-
0.11
-
-

460
80
39
37
120
65
48

280
-
-
-
-
-
-
-

130
-
79
-
-
-
-
-
-
-

Maximum Concen-
detected tration

Q value O units

-

-
0.11
-
-

380000
1500
930
640
770
2000
3800

38000
-
-
-
-
-
-
-

130
-

250
-
-
-
-
-
-
-

Pg/kg
Pg/kg
pg/kg
Pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
ug/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
ug/kg
pg/kg
mg/kg
pg/kg
pg/kg
Pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pa/kg

Location
of

Maximum
Concen-
tration

-

-
MW-7
-
-

SS-18
SS-24
SS-29
SS-29
SS-24
SS-17
SS-24
SS-18
-
-
-
-
-
-
-

SS-19
-

SS-10
-
-
-
-
-
-
-

Concen- Potential
Range of tration Screening ARAR/

Detection Detection Used for Background Toxicity TBC
Frequency Limits Screening Value Values2 Value

0/26
0/26
0/26
0/26
0/26
0/26
0/26
0/26
0/26
0/26
0/26
0/26
0/26
0/26
0/26
0/26
1/1

0/26
0/26
14/27
8/26
12/26
5/27
5/26
2/26
18/26
2/26
0/26
0/26
0/26
0/26
0/26
0/26
0/26
1/26
0/26
2/26
0/26
0/26
0/26
0/26
0/26
0/26
0/26

330-7200
330-7200
330-7200

800-18000
330-7200
800-18000
330-7200
330-7200
800-18000
330-7200
330-7200
330-7200
330-7200
330-7200
800-18000
800-18000

-
330-7200
330-7200
79-1500
350-7200
350-7200
330-7200
330-7200
330-7200
330-7200
330-4700
330-7200
330-7200
330-7200
330-7200
330-7200
330-7200
330-7200
330-7200
800-18000
330-7200

10-48
10-48
10-48
10-48
10-48
10-48
10-48

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.11
ND
ND

380000
1500
930
640
770
2000
3800
38000

ND
ND
ND
ND
ND
ND
ND
130
ND
250
ND
ND
ND
ND
ND
ND
ND

6100 N
390000 N

6300 N
N/A

310000 N
350 N
N/A

1100 C
N/A
N/A
N/A

24000 N
N/A

31000 N
N/A

49000 N
24000 N

N/A
210 C

35000 C
1200000 N

24000 C
29000 N

4900000 N
6.1E+07 N
610000 N
120000 C

300 C
1800 N

42000 N
6100 N

510000 C
2000 N

69 N
99000 N
3000 C

3700000 N
63000 N

380 C
840 C

59000 N
54 C

350 C
N/A

Potential
ARAR/
TBC CoPC

Source Flag
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Rationale
for

Substance
Deletion or
Selection

IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
BSL
IFD
IFD
ASL
BSL
BSL
BSL
BSL
BSL
BSL
BSL
IFD
IFD
IFD
IFD
IFD
IFD
IFD
BSL
IFD
BSL
IFD
IFD
IFD
IFD
IFD
IFD
IFD
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Table A-2. Occurrence, distribution and selection of chemicals of potential concern

Wood-Ridge
DRAFT

00
CO
0o-Joo
(0
(O

CAS
Registry
Number
78-87-5
78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
10061-01-5
124-48-1
100-41-4
136777-61-2
75-09-2
95-47-6
100-42-5
127-18-4
108-88-3
10061-02-6
79-01-6
75-01-4
1330-20-7

91-57-6
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
218-01-9
53-70-3
206-44-0
86-73-7
193-39-5

Analyte
1 ,2-Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Dibromochloromethane
Ethylbenzene
meta & para Xylenes
Methylene chloride
ortho-Xylene
Styrene
Tetrachtoroethene
Toluene
trans- 1 ,3-Dichloropropene
Trichloroethene
Vinyl chloride
Xylene isomers (total)
PAHS
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benz[a]anlhracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[ghi]perylene
8enzo[k]fluoranthene
Chrysene
Dibenz[a,h]anthracene
Fluoranthene
Fluorene
Indenofl ,2,3-cd]pyrene

Minimum
detected

value 0

-

-
190 J
3.6 J
-
-
-
-
-
-
-
-
-
-
-
-

1.3 J
-
-
-
-

2.2 J
-
-
-
-

36
45
44
45
78
73
160
48
68
90
44
120
55
57

Maximum
detected

value 0

-

-
190 J
3.6 J
-
-
-
-
-
-
-
-
-
-
-
-

1.3 J
-
-
-
-

2.2 J
-
-
-
-

120
1200
490
4100
4000
10000
13000
2200
4700
12000
900

26000
1100
2600

Concen-
tration
units
Mg/kg
pg/kg
Mg/kg
pg/kg
Mg/kg
pg/kg
Mg/kg
pg/kg
Mg/kg
P9/kg
Mg/kg
pg/kg
Mg/kg
M9/kg
Mg/kg
Mg/kg
pg/kg
Mg/kg
Pg/kg
Mg/kg
Mg/kg
pg/kg
Mg/kg
pg/kg
Mg/kg
pg/kg
pg/kg
pg/kg

pg/kg
Mg/kg
Mg/kg
Mg/kg
Mg/kg
M9/kg
Mg/kg
Mg/kg
pg/kg
pg/kg
Mg/kg
Mg/kg
pg/fcg
Ma/kg

Location
of

Maximum
Concen-
tration

-

-
SD-08
MW-14

-
-
-
-
-
-
-
-
-
-
-
-

MW-14
-
-
-
-

MW-14
-
-
-
-

SS-29
SS-29
SD-12
SS-29
SS-17
SS-29
SS-29
SS-29
SS-29
SS-29
SS-29
SS-29
SS-29
SS-29

Concen- Potential
Range of tration Screening ARAR/

Detection Detection Used for Background Toxicity fBC
Frequency Limits Screening Value Values" Value

0/26
0/26
0/26
0/26
1/26
1/27
0/26
0/26
0/26
0/26
0/26
0/27
0/26
0/26
0/26
0/26
0/26
0/26
1/1

0/26
0/1
0/26
0/26
1/27
0/26
0/26
0/26
0/26

4/27
10/30
8/30
22/30
27/29
28/30
25/30
27/29
24/29
28/30
21/29
28/30
11/30
26/29

10-48
10-48
10-48
10-48
2-290
10-48
10-48
10-48
10-48
10-48
10-48
6.3-48
10-48
10-48
10-48
10-48
10-48
10-48
-

3-48
6.3-6.3
10-48
10-48
10-48
10-48
10-48
10-48
10-48

330-7200
350-7200
330-7200
350-7200
380-7200
380-7200
380-7200
380-7200
380-7200
380-7200
380-7200
380-7200
350-7200
380-7200

ND
ND
ND
ND
190
3.6
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
1.3
ND
ND
ND
ND
2.2
ND
ND
ND
ND

120
1200
490
4100
4000
10000
13000
2200
4700
12000
900

26000
1100
2600

350 C
730000 N

N/A
79000 N

160000 N
650 C

1000 C
62000 C

390 N
36000 N

210 N
15000 N
3000 C

39 N
1200 C
700 C

1100 C
150000 N
140000 N

8900 C
140000 N
460000 N

5700 C
59000 N

700 C
2300 N

150 C
140000 N

5600 Nd

370000 N
5600 Nd

2200000 N
620 C

62 C
620 C

5600 Nd

6200 C
62000 C

62 C
230000 N
260000 N

620 C

Potential
ARAR/

TBC CoPC
Source Flag

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
Yes
Yes
Yes
No
No
No
Yes
No
No
Yes

Rationale
for

Substance
Deletion or
Selection

IFD
IFD
IFD
IFD
BSL
BSL
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
BSL
IFD
IFD
IFD
IFD
BSL
IFD
IFD
IFD
IFD

BSL
BSL
BSL
BSL
ASL
ASL
ASL
BSL
BSL
BSL
ASL
BSL
BSL
ASL
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Table A-2. Occurrence, distribution and selection of chemicals of potential concern

Wood-Ridge
DRAFT

CAS
Registry
Number
91-20-3
85-01-8
129-00-0

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Analyte
Naphthalene
Phenanthrene
Pyrene
PCBS
Aroclor® 1016
Aroclor® 1221
Aroclor® 1232
Aroclor® 1242
Aroclor® 1248
Aroclor® 1254
Aroclor® 1260
Sum 1248 and 1260

Minimum
detected

value
62
59
42

-
-
-
-

190
-

260
450

Maximum
detected

Q value O
630

16000
24000

-
-
-
-

4400
-

490
4400

Concen-
tration
units
ug/kg
Mg/kg
ug/kg

M9/kg
Mg/kg
ug/kg
ug/kg
ug/kg
pg/kg
pg/kg
pg/kg

Location
of

Maximum
Concen-
tration
SS-24
SS-29
SS-29

-
-
-
-

MW-7
-

MW-7
MW-7

Detection
Frequency

6/29
28/30
29/30

0/2
0/2
0/2
0/2
3/3
0/2
2/2
3/3

Range of
Detection

Limits
330-7200
380-7200
7200-7200

92-160
92-160
92-160
92-160

-
92-160

-
-

Concen-
tration

Used for Background
Screening Value

630
16000
24000

ND
ND
ND
ND

4400
ND
490
4400

Potential
Screening ARAR/
Toxicity JBC
Values' Value

5600 N
5600 Nd

230000 N

390 N
220 C
220 C
220 C
220 C
110 N
220 C
220 C

Potential
ARAR/
TBC CoPC

Source Flag
No
Yes
No

No
No
No
No

Yes
No
Yes
Yes

Rationale
for

Substance
Deletion or
Selection

BSL
ASL
BSL

IFD
IFD
IFD
IFD
ASL
IFD
ASL
ASL

00woo

Notes: All results reported as dry weight.
For the purposes of screening, field replicates have been averaged.

- - either no detected or undetected values
C - carcinogenic based on a cancer risk of 1 X 10"6

CoPC - chemical of potential concern
J • estimated value
N - noncarcinogenic based on hazard quotient of 0.1

N/A - not applicable
ND - not detected

Rationale Codes:
Selection Reason:

ASL - above screening levels
HIST - infrequent detection but associated historically

Deletion Reason:
BKG - below or consistent with background levels
BSL - below screening level
IFD - infrequent detection

NTX - no toxicity information
NUT - essential nutrient

" Screening toxicity values for soil/sediment are the PRGs taken from U.S. EPA Region IX (2000b). PRGs correspond to 1 X 10
or a hazard quotient of 0.1, whichever is lower.

b This default carcinogenic screening value for chromium is that for chromium IV.
c Lead has been evaluated qualitatively.
d This default screening value is that for naphthalene, the noncarcinogenic PAH with the most stringent RBC/PRG.

oo
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Table A-3. Occurrence, distribution and selection of chemicals of potential concern

Wood-Ridge
DRAFT

00w
O
O

CAS
Registry
Number

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
16056-34-1
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

120-82-1
95-50-1
541-73-1
106-46-7
108-60-1
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2

Scenario Timeframe:
Medium:
Exposure Medium:
Exposure Point:

Current/Future
Soil
Subsurface soil
Subsurface soil (1-20 ft depths in developed and undeveloped areas)

Analyte
INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury (total)
Methyl mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
ORGANICS

Minimum
detected

value O

69.2
0.48 J
1.4
2.8
1.1

0.29
319
6.4
0.42
3.8 J

1370 J
5

32.9
9.3 J

0.15
0.1
8

39.4
0.89
0.15
63
0.9
3

26.8

Maximum
detected

value 0

108000
97.3
120

11200
7.4
36.1

254000
9840
42.5
10500 J

293000 J
58200
9430

23300 J
34700
7.44
317

4120
6.4 J

1580
18900
12.9
980

43200

1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene

-
82
130

-
130
200

2,2'-Oxybis[1-chloropropane] - -
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene

-
66 J
-

200
15 J
-
-

-
66 J
-

200
15 J
-
-

Concen-
tration
units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ng/g

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

M9/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
Mg/kg
ug/kg
ug/kg
ug/kg
ug/kg

Location
of

Maximum
Concen-
tration

TP-19
TP-13
TP-15
TP-15
TP-05
TP-15
TP-14
TP-13
TP-15
TP-07
TP-15
TP-13
TP-16
TP-03
TP-17
TP-13
TP-15
TP-15
TP-12
TP-05
TP-05
TP-05
TP-12
TP-17

-
-

TP-17
TP-10
-
-

TP-13
-

TP-18
TP-18
-
-

Detection
Frequency

47/47
37/47
48/54
53/53
4/47
52/53
47/47
53/54
45/47
54/55
53/53
52/53
47/47
53/53

129/130
7/7

53/54
47/47
18/53
43/54
26/47
6/54
47/48
56/56

0/38
0/38
2/38
2/38
0/38
0/38
1/38
0/38
1/38
1/38
0/38
0/38

Concen-
Range of tration
Detection Used for

Limits Screening

108000
0.45-0.71 97.3
0.7-5.8 120

11200
0.19-1.2 7.4
0.17-0.17 36.1

254000
2-2 9840

0.23-0.25 42.5
0.4-O.4 10500

293000
29-29 58200

9430
23300

0.15-0.15 34700
7.44

0.26-0.26 317
4120

0.43-8.8 6.4
0.07-0.36 1580
45.7-645 18900
0.5-8.8 12.9
1.2-1.2 980

43200

370-1000 ND
370-1000 ND
370-1000 130
370-1000 200
370-1000 ND
930-2500 ND
370-1000 66
370-1000 ND
370-1000 200
930-2500 15
370-1000 ND
370-1000 ND

Background
Value

N/A
0.05
10.7
N/A
1.16
0.32
N/A
18.7
N/A
28.4
N/A
100
N/A
846
0.14
N/A
14.9
N/A
0.17
0.26
N/A
0.19
34.4
82.6

Potential Potential
Region IX ARAR/ ARAR/

Residential TBC TBC
Soils* Value Source

7600 N
3.1 N

0.39 C
540 N

15 N
3.7 N
N/A
23 Nb

470 N
290 N

2300 N
40 N

N/A
180 N
2.3 N
610 N
160 N
N/A
39 N
39 N

N/A
0.52 N

55 N
2300 N

65000 N
90000 N
1300 N
3400 C
2900 C

610000 N
44000 C
18000 N

120000 N
12000 N
12000 N
6100 N

CoPC
Flag

Yes
Yes
Yes
Yes
No
Yes
No
Yes
No
Yes
Yes
Yes
No
Yes
Yes
No
Yes
No
No

Yes
No

Yes
Yes
Yes

No
No
No
No
No
No
No
No
No
No
No
No

Rationale
for

Substance
Deletion or
Selection

ASL
ASL
ASL
ASL
BSL
ASL
NUT
ASL
BSL
ASL
ASL
ASLC

NUT
ASL
ASL
BSL
ASL
NUT
BSL
ASL
NUT
ASL
ASL
ASL

IFD
IFD
BSL
BSL
IFD
IFD
BSL
IFD
BSL
BSL
IFD
IFD
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Table A-3. Occurrence, distribution and selection of chemicals of potential concern

Wood-Ridge
DRAFT

00
Woo
-»4
O

oro

CAS
Registry
Number
91-58-7
95-57-8
534-52-1
95-48-7
88-74-4
88-75-5
91-94-1
99-09-2
50-29-3
101-55-3
59-50-7
106-47-8
7005-72-3
106-44-5
100-01-6
100-02-7
5103-71-9
65-85-0
111-91-1
111-44-4
117-81-7
85-68-7
86-74-8
132-64-9
84-66-2
131-11-3
84-74-2
117-84-0
5103-74-2
118-74-1
87-68-3
77-47-4
67-72-1
78-59-1
98-95-3
621-64-7
86-30-6
87-86-5
108-95-2
71-55-6
79-34-5
79-00-5
75-34-3

Analyte
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-dinitrophenol
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,4'-DDT
4-Bromophenyl-phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
alpha-Chlordane
Benzole acid
bis[2-chloroethoxy]methane
bis[2-chloroethyl]ether
bis[2-Ethylhexyl]phthalate
Butylbenzyl phthalate
Carbazole
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
gamma-Chlordane
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Isophorone
Nitrobenzene
N-nitroso-di-n-propylamine
N-nitrosodiphenylamine
Pentachlorophenol
Phenol
1,1,1-Trichloroethane
1 , 1 ,2,2-Tetrachloroethane
1 , 1 ,2-Trichloroethane
1,1-Dichloroethane

Minimum Maximum
detected detected

value O value Q
230
-
-

140
-
-

100
-

0.034
-
-
-
-
78
-
-

0.067
0.013
-
-
95
13
43
3

45
240
50
10

0.061
94
-
-
-
-
-
-
50
67
78
-
-
-
-

230
-
-

140
-
-

100
-

0.034
-
-
-
-

410
-
-

0.067
0.14
-
-

22000
1400

25000
16000
660
670

37000 J
2500
0.09
94
-
-
-
-
-
-

230
140 J
890
-
-
-
-

Concen-
tration
units
Mg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
mg/kg
pg/kg
pg/kg
ug/kg
Mg/kg
ug/kg
pg/kg
pg/kg
mg/kg
mg/kg
Mg/kg
pg/kg
Mg/kg
pg/kg
pg/kg
Mg/kg
pg/kg
pg/kg
pg/kg
pg/kg
mg/kg
pg/kg
pg/kg
pg/kg
pg/kg
Mg/kg
pg/kg
P9/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

Location
of

Maximum
Concen-
tration
TP-10
-
-

TP-18
-
-

TP-18
-

MW-6
-
-
-
-

TP-18
-
-

MW-6
MW-9
-
-

TP-13
MW-4
TP-18
TP-18
TP-20
TP-08
TP-08
TP-13
MW-5
TP-09
-
-
-
-
-
-

TP-05
TP-09
MW-8
-
-
-
-

Concen- Potential
Range of tration Region IX ARAR/

Detection Detection Used for Background Residential TBC
Frequency Limits Screening Value Soils8 Value

1/38
0/38
0/38
1/38
0/38
0/38
1/38
0/38
1/1

0/38
0/38
0/38
0/38
2/38
0/38
0/38
1/1
6/6

0/38
0/38
50/56
13/42
12/38
9/41
12/41
2/38

35/54
4/40
2/2
1/38
0/38
0/38
0/38
0/38
0/38
0/38
5/38
2/38
3/39
0/38
0/38
0/38
0/38

370-1000
370-1000
510-2500
370-1000
930-2500
370-1000
370-1000
930-2500

-
370-1000
370-1000
370-1000
370-1000
370-1000
930-2500
930-2500

-
-

370-1000
370-1000
370-1000
71-1000
370-1000
370-1000
370-1000
370-1000
370-3800
370-1000

-
370-1000
370-1000
370-1000
370-1000
370-1000
370-1000
370-1000
370-1000
930-2500
370-1000

11-30
11-30
11-30
11-30

230
ND
ND
140
ND
ND
100
ND

0.034
ND
ND
ND
ND
410
ND
ND

0.067
0.14
ND
ND

22000
1400

25000
16000
660
670

37000
2500
0.09
94
ND
ND
ND
ND
ND
ND
230
140
890
ND
ND
ND
ND

390000 N
6300 N

N/A
310000 N

350 N
N/A

1100C
N/A
1.7 C

N/A
N/A

24000 N
N/A

31000 N
N/A

49000 N
1.6Cd

24000 N
N/A
210 C

35000 C
1200000 N

24000 C
29000 N

4900000 N
61000000 N

610000 N
120000 C

1.6 C"
300 C

1800 N
42000 N

6100 N
510000 C

2000 N
69 N

99000 N
3000 C

3700000 N
63000 N

380 C
840 C

59000 N

Potential
ARAR/
TBC CoPC

Source Flag
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Rationale
for

Substance
Deletion or
Selection

BSL
IFD
IFD
BSL
IFD
IFD
BSL
IFD
BSL
IFD
IFD
IFD
IFD
BSL
IFD
IFD
BSL
BSL
IFD
IFD
BSL
BSL
ASL
BSL
BSL
BSL
BSL
BSL
BSL
BSL
IFD
IFD
IFD
IFD
IFD
IFD
BSL
BSL
BSL
IFD
IFD
IFD
IFD
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Table A-3. Occurrence, distribution and selection of chemicals of potential concern

Wood-Ridge
DRAFT

00
COo
0-Jo_*,
0
CO

CAS
Registry
Number Analyte
75-35-4 1,1-Dichloroethene
1 07-06-2 1 ,2-Dichloroethane
540-59-0 1,2-Dichloroethene isomers (to
78-87-5 1 ,2-Dichloropropane
78-93-3 2-Butanone
591-78-6 2-Hexanone
108-10-1 4-Methyl-2-pentanone
67-64-1 Acetone
71-43-2 Benzene
75-27-4 Bromodichloromethane
75-25-2 Bromoform
74-83-9 Bromomethane
75-15-0 Carbon disulfide
56-23-5 Carbon tetrachloride
108-90-7 Chlorobenzene
75-00-3 Chloroethane
67-66-3 Chloroform
74-87-3 Chloromethane
1 0061-01-5 cis-1 ,3-Dichloropropene
124-48-1 Dibromochloromethane
100-41-4 Ethylbenzene
136777-61 meta & para Xylenes
75-09-2 Methylene chloride
95-47-6 ortho-Xylene
100-42-5 Styrene
127-18-4 Tetrachloroethene
1 08-88-3 Toluene
10061 -02-ftrans-1,3-Dichloropropene
79-0 1 -6 Trichloroethene
75-01-4 Vinyl chloride
1 330-20-7 Xylene isomers (total)

PAHS
9 1 -57-6 2-Methylnaphthalene
83-32-9 Acenaphthene
208-96-8 Acenaphthylene
120-12-7 Anthracene
56-55-3 Benz[a]anthracene
50-32-8 Benzo[a]pyrene
205-99-2 Benzo[b]fluoranthene
191-24-2 Benzo[ghi]perylene
207-08-9 Benzo[k]fluoranthene
218-01-9 Chrysene
53-70-3 Dibenz[a,h]anthracene

Minimum
detected

value Q
-
-
-
-
85 J
-
-
8 J

1.5
-
-
-
8
-

1.2 J
-
-
-
-
-
2

1.3 J
3 J

20 J
-
-

2.2 J
-
-
-
17

7
45
32
9

55
72
74
50
44
27
53

Maximum
detected

value O
-
-
-
-

280
-
-

220 J
2800 J
-
-
-
8
-
10
-
-
-
-
-

910
17 J
7.5 J
20 J
-
-

70000
-
-
-

110000

11000
36000
241

44000
62000
52000
64000
19000
16000
61000
1300

Concen-
tration
units
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
ug/kg
pg/kg
M9/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

Location
of

Maximum
Concen-
tration
-
-
-
-

MW-6
-
-

TP-02
MW-15

-
-
-

TP-02
-

TP-10
-
-
-
-
-

MW-9
MW-15
TP-08
MW-15

-
-

TP-13
-
-
-

TP-13

MW-9
TP-18
TP-20
TP-18
TP-18
TP-18
TP-18
TP-18
TP-18
TP-18
TP-18

Detection
Frequency

0/38
0/38
0/38
0/38
2/39
0/38
0/38
4/38
9/45
0/38
0/38
0/38
1/38
0/38
2/44
0/38
0/38
0/38
0/38
0/38
6/41
3/6

5/38
1/6

0/38
0/38
10/47
0/38
0/38
0/38
5/40

13/45
9/39
13/40
28/42
30/39
29/40
31/40
28/38
25/38
36/44
20/38

Range of
Detection

Limits
11-30
11-30
11-30
11-30
11-21
11-30
11-30
11-21
11-30
11-30
11-30
11-30
11-21
11-30
5.2-30
11-30
11-30
11-30
11-30
11-30
11-30

5.2-8.6
11-30

5.2-8.6
11-30
11-30
5.2-30
11-30
11-30
11-30
11-30

370-1000
370-1000
370-1000
370-1000
380-1000
380-1000
380-1000
380-1000
380-1000
380-1000
370-1000

Concen-
tration

Used for Background
Screening Value

ND
ND
ND
ND
280
ND
ND
220
2800
ND
ND
ND
8

ND
10
ND
ND
ND
ND
ND
910
17
7.5
20
ND
ND

70000
ND
ND
ND

110000

11000
36000
241

44000
62000
52000
64000
19000
16000
61000
1300

Potential
Region IX ARAR/

Residential JBC
Soils3 Value

54 C
350 C
N/A
350 C

730000 N
N/A

79000 N
160000 N

650 C
1000 C

62000 C
390 N

36000 N
210 N

15000 N
3000 C

39 N
1200 C
700 C

1100 C
150000 N
140000 N

8900 C
140000 N
460000 N

5700 C
59000 N

700 C
2300 N

150 C
140000 N

5600 N"
370000 N

5600 Ne

2200000 N
620 C

62 C
620 C

5600 N'
6200 C

62000 C
62 C

Potential
ARAR/
TBC CoPC

Source Flag
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No

Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
No
Yes

Rationale
for

Substance
Deletion or
Selection

IFD
IFD
IFD
IFD
BSL
IFD
IFD
BSL
ASL
IFD
IFD
IFD
BSL
IFD
BSL
IFD
IFD
IFD
IFD
IFD
BSL
BSL
BSL
BSL
IFD
IFD
ASL
IFD
IFD
IFD
BSL

ASL
BSL
BSL
BSL
ASL
ASL
ASL
ASL
ASL
BSL
ASL
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Table A-3. Occurrence, distribution and selection of chemicals of potential concern

Wood-Ridge
DRAFT

CAS
Registry
Number Analyte
206-44-0 Fluoranthene
86-73-7 Fluorene
193-39-5 lndeno[1,2,3-cd]pyrene
91-20-3 Naphthalene
85-01-8 Phenanthrene
1 29-00-0 Pyrene

PCBS
53469-21 -5 Aroclor® 1242
12672-29-fAroclor® 1248
11 097-69- lAroclor® 1254
1 1096-82-J Aroclor® 1260
1 1 096-82-J Sum 1 242, 1 248, 1 254, 1 260

Minimum
detected

value O
23
55
45
9
15
6

0.79
4.4
0.55
0.083
0.083

Maximum
detected

value 0
130000 J
25000
20000
22000
140000 J
86000 J

0.79
4.4
0.55
0.36
5.2

Concen-
tration
units
ug/kg
ug/kg
ug/kg
ug/kg
pg/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Location
of

Maximum
Concen-
tration
TP-18
TP-18
TP-18
TP-18
TP-18
TP-18

MW-7
MW-7
MW-5
MW-9
MW-7

Detection
Frequency

39/46
12/40
26/38
15/43
36/46
40/47

1/1
1/1
1/1
2/2
3/3

Range of
Detection

Limits
380-1000
370-1000
380-1000
370-1000
380-1000
56-1000

-
-
-
-
-

Concen-
tration

Used for Background
Screening Value

130000
25000
20000
22000
140000
86000

0.79
4.4

0.55
0.36
5.2

Region IX
Potential
ARAR/

Residential TBC
Soils8

230000
260000

620
5600
5600

230000

0.22
0.22
0.11
0.22
0.22

Value
N
N
C
N
N8

N

C
C
N
C
C

Potential
ARAB/
TBC CoPC

Source Flag
No
No
Yes
Yes
Yes
No

Yes
Yes
Yes
Yes
Yes

Rationale
for

Substance
Deletion or
Selection

BSL
BSL
ASL
ASL
ASL
BSL

ASL
ASL
ASL
ASL
ASL

Notes: All results reported as dry weight.
For the purposes of screening, field replicates have been averaged.

- - either no detected or undetected values
C - carcinogenic based on a cancer risk of 1 X 10~6

CoPC - chemical of potential concern
J - estimated value
N - noncarcinogenic based on hazard quotient of 0.1

N/A - not applicable
ND - not detected

Rationale Codes:
Selection Reason:

ASL - above screening levels
HIST - infrequent detection but associated historically

Deletion Reason:
BKG - below or consistent with background levels
BSL - below screening level
IFD - infrequent detection

NTX - no toxicity information
NUT - essential nutrient

00co
O
O

" Screening toxicity values for soil are the PRGs taken from U.S. EPA Region IX (2000b). PRGs correspond to 1 X 10"
or a hazard quotient of 0.1, whichever is lower.

b This default carcinogenic screening value for chromium is that for chromium IV.
c Lead has been evaluated qualitatively.
d This default screening value is that for gamma-chlordane.
° This default screening value is that for naphthalene, the noncarcinogenic PAH with the most stringent RBC/PRG.
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Table A-4. Occurrence, distribution and selection of chemicals of potential concern

Wood-Ridge
DRAFT

Scenario Timeframe: Current/Future
Medium: Water
Exposure Medium: Surface water
Exposure Point: Undeveloped Area surface water

00
Wo
0-Jo

CAS
Registry
Number Analyte

INORGANICS
7429-90-5 Aluminum
7440-36-0 Antimony
7440-38-2 Arsenic
7440-39-3 Barium
7440-41-7 Beryllium
7440-43-9 Cadmium
7440-70-2 Calcium
7440-47-3 Chromium
7440-48-4 Cobalt
7440-50-8 Copper
7439-89-6 Iron
7439-92-1 Lead
7439-95-4 Magnesium
7439-96-5 Manganese
7439-97-6 Mercury (total)
16056-34-1 Methyl mercury
7440-02-0 Nickel
7440-09-7 Potassium
7782-49-2 Selenium
7440-22-4 Silver
7440-23-5 Sodium
7440-28-0 Thallium
7440-62-2 Vanadium
7440-66-6 Zinc

ORGANICS
Petroleum hydrocarbons

120-82-1 1 ,2,4-Trichlorobenzene
95-50- 1 1 ,2-Dichlorobenzene
541-73-1 1,3-Dichlorobenzene
1 06-46-7 1 ,4-Dichlorobenzene
1 08-60-1 2,2'-Oxybis[1 -cnloropropane]
95-95-4 2,4,5-Trichlorophenol
88-06-2 2,4,6-Trichlorophenol
120-83-2 2,4-Dichlorophenol
105-67-9 2,4-Dimethylphenol
51-28-5 2,4-Dinitrophenol
121-14-2 2,4-Dinitrotoluene

Minimum
detected

value

-
-
-
40
-

1.2
54000

1.7
-

2.4
653
2

66200
141
402
1.14
1.7

27600
-
-

396000
-

2.6
35.9

-
-
-
-
-
-
-
-
-
-
-
-

Maximum
detected

O value

-
-
-

189
-

1.2
55600

6.2
-

3.2
2620

19
67500
413

17600
2.77
3.6

J 28000
-
-

J 438000
-
3

J 403

-
-
-
-
-
-
-
-
-
-
-
-

Concen-
tration

O units

Mg/L
Mg/L
pg/L
ug/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
MEI/L
Mg/L
ug/L
Mg/L
Mg/L
ng/L
ng/L
Mg/L

j Mg/L
Mg/L
MO/L

J pg/L
Mg/L
Mg/L
M9/L

mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
MS/L

Location
of

Maximum
Concen-
tration

SW-09

SW-11
SW-09
SW-11

SW-08
SW-11
SW-11
SW-09
SW-10
SW-08
SW-12
SW-10
SW-09

SW-09

SW-08
SW-11

Detection
Frequency

0/2
0/2
0/5
5/5
0/2
1/5
2/2
3/5
0/2
2/5
5/5
5/5
2/2
5/5
5/5
5/5
3/5
2/2
0/5
0/5
2/2
0/5
2/2
4/5

0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2

Range of
Detection

Limits

94.8-191
3.4-3.4
2.4-5.5

-
0.19-0.19
0.21-0.62

-
1.2-1.2

1-1.4
5.9-13

-
-
-
-
-
-

4-4.4
-

2.4-3.8
0.67-1.8

-
4.4-6.4

-
54.1-54.1

0.5-0.5
10-10
10-10
10-10
10-10
10-10
25-25
10-10
10-10
10-10
10-25
10-10

Concen-
tration

Used for
Screening

ND
ND
ND
189
ND
1.2

55600
6.2
ND
3.2

2620
19

67500
413

17600
2.77
3.6

28000
ND
ND

438000
ND
3

403

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Background
Value

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Potential Potential
Screening ARAR/ ARAR/
Toxicity TBC TBC
Values3 Value Source

3600 N
1.5 N

0.045 C
260 N
7.3 N
1.8 N

N/A
11 Nb

220 N
140 N

1100 N
15 MCL

N/A
88 N

1100 N
360 N
73 N

N/A
18 N
18 N

N/A
0.24 N

26 N
1100 N

N/A
190 N
37 N

0.55 N
0.5 C

0.27 N
360 N
6.1 N
11 N
73 N
7.3 N
7.3 N

Rationale
for

Substance
CoPC Deletion or
Flag Selection

no IFD
no IFD
no IFD
no BSL
no IFD
no BSL
no NUT
no BSL
no IFD
no BSL

YES ASL
YES ASLC

no NUT
YES ASL
YES ASL
no BSL
no BSL
no NUT
no IFD
no IFD
no NUT
no IFD
no BSL
no BSL

no IFD
no IFD
no IFD
no IFD
no IFD
no IFD
no IFD
no IFD
no IFD
no IFD
no IFD
no IFD
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Table A-4. Occurrence, distribution and selection of chemicals of potential concern
Wood-Ridge

DRAFT

00
W
O
0->l
O

O
O)

CAS
Registry
Number
606-20-2
91-58-7
95-57-8
534-52-1
95-48-7
88-74-4
88-75-5
91-94-1
99-09-2
101-55-3
59-50-7
106-47-8
7005-72-3
106-44-5
100-01-6
100-02-7
111-91-1
111-44-4
117-81-7
85-68-7
86-74-8
132-64-9
84-66-2
131-11-3
84-74-2
117-84-0
118-74-1
87-68-3
77-47-4
67-72-1
78-59-1
98-95-3
621-64-7
86-30-6
87-86-5
108-95-2
71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
540-59-0

Location
of Concen- Potential

Minimum Maximum Concen- Maximum Range of (ration Screening ARAR/
detected detected (ration Concen- Detection Detection Used for Background Toxicity JBC

Analyte value Q value Q units (ration Frequency Limits Screening Value Values8 Value
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol -
2-Methyl-4,6-dinitrophenol
2-Methylphenol
2-Ni(roaniline -
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline —
4-Bromophenyl-phenyl ether
4-Chloro-3-methylphenol -
4-Chloroaniline -
4-Chlorophenyl-phenyl ether
4-Methylphenol -
4-Nitroaniline -
4-Nitrophenol
bis[2-chloroethoxy]methane
bis[2-chloroethyl]ether -
bis[2-Ethylhexyl]phthalate
Bu(ylbenzyl phthalate
Carbazole -
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate -
Di-n-butyl phthalate -
Di-n-octyl phthalate -
Hexachlorobenzene -
Hexachlorobutadiene -
Hexachlorocyclopentadiene -
Hexachloroethane -
Isophorone -
Nitrobenzene -
N-nitroso-di-n-propylamine
N-nitrosodiphenylamine
Pentachlorophenol -
Phenol
,1,1-Trichloroethane -
, 1 ,2,2-Tetrachloroe(hane
, 1 ,2-Trichloroethane
,1-Dichloroethane
,1-Dichloroethene
,2-Dichloroethane
,2-Dichloroethene isomers (total)

1 - pg/L
pg/L
M9/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
M9/L
ug/L
M9/L
ug/L
pg/L
M9/L
ug/L
pg/L
ug/L
ug/L
ug/L
ug/L
M9/L
ug/L
ug/L
pg/L
ug/L
ug/L
M9/L
ug/L
ug/L
ug/L
pg/L
ug/L
ug/L
pg/L
pg/L
ug/L
ug/L
pg/L
ug/L
pg/L
P9/L

0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2

10-10
10-10
10-10
25-25
10-10
25-25
10-10
10-10
25-25
10-10
10-10
10-10
10-10
10-10
25-25
25-25
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
25-25
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

3.6
49
3

N/A
180

0.21
N/A

0.15
N/A
N/A
N/A

15
N/A

18
N/A
29

N/A
0.0098

4.8
730
3.4
2.4

2900
36000

360
73

0.042
0.86

26
3.6
71

0.34
0.0096

14
0.56
2200

54
0.055

0.2
81

0.046
0.12
N/A

N
N
N

N
N

C

N

N

N

C
C
N
C
N
N
N
N
C
C
C
N
N
C
N
C
C
C
N
N
N
N
N
C
C

Rationale
Potential for
ARAR/ Substance
TBC CoPC Deletion or

Source Flag Selection
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD

osmgoVdocsW600B3N.001 0402/HHRA\Appandix AMTable A-4



Table A-4. Occurrence, distribution and selection of chemicals of potential concern
Wood-Ridge

DRAFT

CAS
Registry
Number
78-87-5
78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3

Location
of

Minimum Maximum Concen- Maximum Range of
detected detected tration Concen- Detection Detection

Analyte value O value Q units tration Frequency Limits
1,2-Dichloropropane -
2-Butanone -
2-Hexanone
4-Methyl-2-pentanone -
Acetone -
Benzene -
Bromodichloromethane -
Bromoform -
Bromomethane -
Carbon disulfide
Carbon tetrachloride -
Chlorobenzene
Chloroethane -
Chloroform
Chloromethane -

10061 -01 -Jcis-1,3-Dichloropropene -
124-48-1
100-41-4
75-09-2
100-42-5
127-18-4
108-88-3

Dibromochloromethane -
Ethylbenzene -
Methylene chloride
Styrene
Tetrachloroethene
Toluene -

1 0061 -02-f trans-1 ,3-Dichloropropene

00
O
0o
o
o
— I

79-01-6
75-01-4
1330-20-7

91-57-6
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
218-01-9
53-70-3
206-44-0
86-73-7
193-39-5
91-20-3
85-01-8

Trichloroethene -
Vinyl chloride -
Xylene isomers (total) -
PAHS
2-Methylnaphthalene -
Acenaphthene -
Acenaphthylene
Anthracene -
Benz[a]anthracene
Benzo[a]pyrene -
Benzo[b]fluoranthene
Benzo[ghi]perylene -
Benzo[k]fluoranthene
Chrysene -
Dibenz[a,h]anthracene -
Fluoranthene
Fluorene -
lndeno[1 ,2,3-cd]pyrene
Naphthalene -
Phenanthrene

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

- pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2

0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2

10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10

10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10

Concen- Potential
tration Screening ARAR/

Used for Background Toxicity TBC
Screening Value Values8 Value

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.16
190
N/A

16
61

0.35
0.18
8.5

0.87
100

0.17
11

4.6
0.063

1.5
0.4

0.13
130
4.3
160
1.1
72
0.4
1.6

0.041
140

0.62
37

0.62
180

0.092
0.0092
0.092
0.62
0.92

9.2
0.0092

150
24

0.092
0.62
0.62

C
N

N
N
C
C
C
N
N
C
N
C
N
C
C
C
N
C
N
N
N
C
N
C
N

Nd

N
Nd

N
C
C
C
Nd

C
C
N
N
N
C
N
Nd

Rationale
Potential for
ARAR/ Substance
TBC CoPC Deletion or

Source Flag Selection
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD

IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
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Table A-4. Occurrence, distribution and selection of chemicals of potential concern
Wood-Ridge

DRAFT

Location Rationale
of Concen- Potential Potential for

Minimum Maximum Concen- Maximum Range of tration Screening ARAR/ ARAR/ Substance
detected detected tration Concen- Detection Detection Used for Background Toxicity TBC TBC CoPC Deletion or

value Q value Q units tration Frequency Limits Screening Value___Values' Value Source Flag Selection

CAS
Registry
Number Analyte
129-00-0 Pyrene 0/2 10-10 ND 18 N no IFD

Notes: All results reported as unfiltered.
For the purposes of screening, field replicates have been averaged.

- - either no detected or undetected values
C - carcinogenic based on a cancer risk of 1 X 10"6

CoPC - chemical of potential concern
J - estimated value

MCL - maximum contaminant level
N - noncarcinogenic based on hazard quotient of 0.1

N/A - not applicable
ND - not detected

Rationale Codes:
Selection Reason:

ASL - above screening levels
HIST - infrequent detection but associated historically

Deletion Reason:
BKG - below or consistent with background levels
BSL - below screening level
IFD - infrequent detection

NTX - no toxicity information
NUT - essential nutrient

" Screening toxicity values for surface water are the tap water PRGs taken from U.S. EPA Region IX (2000b). PRGs correspond to 1 X 10"
or a hazard quotient of 0.1, whichever is lower.

b This default carcinogenic screening value for chromium is that for chromium IV.
c Lead has been evaluated qualitatively.
d This default screening value is that for naphthalene, the noncarcinogenic PAH with the most stringent RBC/PRG.

00woo

o
00
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Table A-5. Occurrence, distribution and selection of chemicals of potential concern
Wood-Ridge

DRAFT

00woo --Jo_&
oto

GAS
Number

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
16056-34-1
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

120-82-1
95-50-1
541-73-1
106-46-7
108-60-1
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8

Scenario Timelrame:
Medium:
Exposure Medium:
Exposure Point:

Current/Future
Water
Groundwater
Groundwater sitewide

Analyte
INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury (total)
Methyl mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
ORGANICS
Petroleum hydrocarbons
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2'-Oxybis[1-chloropropane]
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthatene
2-Chlorophenol

Minimum
detected

value Q

65.3
-

2.6
22.7
0.52
0.89

49900
0.27
0.94
1.7
152
1

8130
7.2

0.01084
0.00012

2
1140 J
2.94 J
-

31700
5

2.3
12.5

0.5
-
1
-
3
-
-
-
-
-
-
-
-
-
-

Maximum
detected

value

120
-

21.4
934
0.61
5.7

568000
9.7
3.9
356

37500
13.9

87500
6580

54.243
0.03273

115
32800

13.4
-

484000
13.5
50.7
803

3.6
-
1
-
4
-
-
-
-
-
-
-
-
-
-

Concen-
tration

Q units

P9/L
pg/L

J pg/L
Pg/L
Pg/L
pg/L
Pg/L
pg/L
Pg/L
Pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

J pg/L
J \>g/L

pg/L
pg/L

J pg/L
pg/L
pg/L
pg/L

mg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
M9/L
pg/L
pg/L
pg/L
pg/L
pg/L

Location of
Maximum

Concentration

MW-6
-

MW-13
MW-2
MW-4
MW-5
MW-3
MW-1
MW-6

MW-1 5
MW-8
MW-15
MW-6

MW-14
MW-15
MW-3
MW-6
MW-2
MW-3
-

MW-6
MW-2

MW-1 2
MW-7

MW-2
-

MW-5
-

MW-1
-
-
-
-
-
-
—
-
-
-

Detection
Frequency

2/12
0/12
5/27

27/27
2/12
13/27
12/12
15/27
10/12
10/27
25/27
9/27
12/12
27/27
23/30
27/27
20/27
12/12
6/27
0/27
12/12
4/27
10/12
19/27

2/27
0/13
1/13
0/13
2/13
0/13
0/13
0/13
0/13
0/13
0/13
0/13
0/13
0/13
0/13

Range of
Detection

Limits

28.1-282
3.4-3.4
2.4-5.5

-
0.25-0.85
0.21-0.62

-
0.22-1 .4
0.88-0.88

1.5-15
71.8-77.3
0.99-5.2

-
-

200-200
-

1.1-14.5
-

2.4-3.8
0.67-1 .84

-
3.8-10.3
1.6-1.6

9.6-17.8

0.5-0.5
10-400
10-400
10-400
10-400
10-400
10-1000
10-400
10-400
10-400

25-1000
10-400
10-400
10-400
10-400

Concen-
tration

Used for
Screening

120
ND

21.4
934
0.61
5.7

568000
9.7
3.9
356

37500
13.9

87500
6580

54.243
0.03273

115
32800

13.4
ND

484000
13.5
50.7
803

3.6
ND
1

ND
4

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Background
Value

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Potential Potential
Screening ARAR/ ARAR/

Toxicity JBC TBC
Values* Value Source

3600 N
1.5 N

0.045 C
260 N
7.3 N
1.8 N
N/A
11 Nb

220 N
140 N

1100 N
15 MCL
N/A
88 N
1.1 N

0.36 N
73 N
N/A
18 N
18 N
N/A
0.24 C
26 N

1100 N

N/A
190 C
37 N

0.55 N
0.5 C
0.27 C
360 N
6.1 N
11 N
73 N
7.3 N
7.3 N
3.6 N
49 N
3 N

CoPC
Flag

No
No

Yes
Yes
No
Yes
No
No
No

Yes
Yes
No
No

Yes
Yes
No

Yes
No
No
No
No

Yes
Yes
No

No
No
No
No

Yes
No
No
No
No
No
No
No
No
No
No

Rationale for
Substance
Deletion or
Selection

BSL
IFD
ASL
ASL
BSL
ASL
NUT
BSL
BSL
ASL
ASL
BSL
NUT
ASL
ASL
BSL
ASL
NUT
BSL
IFD

NUT
ASL
ASL
BSL

NTX
IFD
BSL
IFD
ASL
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
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Table A-5. Occurrence, distribution and selection of chemicals of potential concern

Wood-Ridge
DRAFT

CO
Wo
0
"Nj
0

%

CAS
Number
534-52-1
95-48-7
88-74-4
88-75-5
91-94-1
99-09-2
101-55-3
59-50-7
106-47-8

7005-72-3
106-44-5
100-01-6
100-02-7
100-51-6
111-91-1
111-44-4
117-81-7
85-68-7
86-74-8
132-64-9
84-66-2
131-11-3
84-74-2
117-84-0
118-74-1
87-68-3
77-47-4
67-72-1
78-59-1
98-95-3
62-75-9
621-64-7
86-30-6
87-86-5
108-95-2
71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
540-59-0
78-87-5
78-93-3
591-78-6
108-10-1

Minimum Maximum Concen- Location of
detected detected (ration Maximum

Analyte value Q value Q units Concentration
2-Methyl-4,6-dinitrophenol -
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4-Bromophenyl-phenyl ether
4-Chloro-3-methylphenol -
4-Chloroaniline -
4-Chlorophenyl-phenyl ether -
4-Methylphenol 2
4-Nitroaniline
4-Nitrophenol —
Benzyl alcohol
bis[2-chloroethoxy]methane
bis[2-chloroethyl]ether
bis[2-Bhylhexyl]phthalate 6
Butylbenzyl phthalate
Carbazote -
Dibenzofuran -
Diethyl phthalate
Dimethyl phthalate -
Di-n-butyl phthalate
Di-n-octyl phthalate -
Hexachlorobenzene
Hexachlorobutadiene -
Hexachlorocyclopentadiene
Hexachloroethane
Isophorone -
Nitrobenzene
N-nitroso dimethylamine -
N-nitroso-di-n-propylamine
N-nitrosodiphenylamine
Pentachlorophenol -
Phenol
1 ,1 ,1-Trichtoroethane
1 ,1 ,2,2-Tetrachtoroethane
1,1,2-Trichloroethane
1,1-Dichloroethane -
1,1-Dichloroethene
1,2-Dfchloroethane
1 ,2-Dichloroethene isomers (tc 2
1 ,2-Dichloropropane
2-Butanone 26
2-Hexanone
4-Methyl-2-pentanone 31

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

62 pg/L MW-2
pg/L
pg/L
pg/L
pg/L
pg/L

6 (jg/L MW-6
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

45 pg/L MW-9
pg/L

J 26 J pg/L MW-4
pg/L

31 pg/L MW-2

Concen- Potential
Range of (ration Screening ARAR/

Detection Detection Used for Background Toxicity JBC
Frequency Limits Screening Value Values' Value

0/13
0/13
0/13
0/13
0/13
0/13
0/13
0/13
0/13
0/13
2/13
0/13
0/13
0/1

0/13
0/13
1/13
0/13
0/13
0/13
0/13
0/13
0/13
0/13
0/13
0/13
0/13
0/13
0/13
0/13
0/1

0/13
0/13
0/13
0/13
0/12
0/12
0/12
0/12
0/12
0/12
2/12
0/12
1/12
0/12
1/12

25-1000
10-400

25-1000
10-400
10-400

25-1000
10-400
10-400
10-400
10-400
10-10

25-1000
25-1000

10-10
10-400
10-400
10-400
10-400
10-400
10-400
10-400
10-400
10-400
10-400
10-400
10-400
10-400
10-400
10-400
10-400
10-10
10-400
10-400
10-1000
10-400
10-10
10-25
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10
10-10

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
62
ND
ND
ND
ND
ND
6

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
45
ND
26
ND
31

N/A
180
0.21
N/A
0.15
N/A
N/A
N/A
15

N/A
18

N/A
29

1100
N/A
0.01
4.8
730
3.4
2.4

2900
36000
360
73

0.042
0.86
26
3.6
71

0.34
0.001
0.01
14

0.56
2200
54

0.055
0.20
81

0.046
0.12
0.46
0.16
190
N/A
16

N
N

C

N

N

N
N

C
C
N
C
N
N
N
N
N
C
C
N
N
C
N
C
C
C
C
N
N
C
C
N
C
C
C
C
N

N

Potential
ARAR/
TBC CoPC

Source Flag
No
No
No
No
No
No
No
No
No
No

Yes
No
No
No
No
No

Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
Yes

Rationale for
Substance
Deletion or
Selection

IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
ASL
IFD
IFD
IFD
IFD
IFD
ASL
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
ASL
IFD
BSL
IFD
ASL

osweye MKAS600B3N. 001 OiOZHHRKAppmdbt A jMTatfe A-5
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Table A-5. Occurrence, distribution and selection of chemicals of potential concern

Wood-Ridge
DRAFT

00woo
-4
O

CAS
Number Analyte
67-64-1 Acetone
71-43-2 Benzene
75-27-4 Bromodichloromethane
75-25-2 Bromoform
74-83-9 Bromomethane
75-15-0 Carbon disulfide
56-23-5 Carbon tetrachloride
108-90-7 Chlorobenzene
75-00-3 Chloroelhane
67-66-3 Chloroform
74-87-3 Chloromethane

10061-01-5 cis-1,3-Dichloropropene
124-48-1 Dibromochloromethane
100-41-4 Ethylbenzene

136777-61-2 meta & para Xylenes
75-09-2 Methylene chloride
95-47-6 ortho-Xylene
100-42-5 Styrene
127-18-4 Tetrachloroethene
108-88-3 Toluene

10061-02-6 trans-1 ,3-Dichk>ropropene
79-01-6 Trichloroethene
75-01-4 Vinyl chloride

1 330-20-7 Xylene isomers (total)
PAHS

9 1 -57-6 2-Methylnaphthalene
83-32-9 Acenaphthene
208-96-8 Acenaphthytene
120-12-7 Anthracene
56-55-3 Benz[a]anthracene
50-32-8 Benzo[a]pyrene
205-99-2 Benzo[bjfluoranthene
191-24-2 Benzo[ghi]perylene
207-08-9 Benzo[k]fluoranthene
218-01-9 Chrysene
53-70-3 Dibenz[a,h]anthracene

206-44-0 Fluoranthene
86-73-7 Fluorene
193-39-5 lndeno[1,2,3-cd]pyrene
91-20-3 Naphthalene
85-01-8 Phenanthrene
129-00-0 Pyrene

Minimum
detected

value Q
100 J
1.2
_
-
-
16
-

1.9
20 J
-
-
-
-

120
51
-

22
-
—

330
-
-
-

390

1
2
_
_
-
-
-
-
-
-
-
-
-
-
9
-
-

Maximum
detected

value Q
100 J
140
-
-
-
16
-
28
20 J
-
-
-
-

120
51
-
22
-
-

1700
-
-
-

390

1
2
-
-
-
-
-
-
-
-
-
-
-
-

100
-
-

Concen-
tration
units
M9/L
M9/L
M9/L
H9/L
ug/L
pg/L
M9/L
M9/L
Mg/L
MgA-
M9/L
ug-i-
ug/L
M9/L
M9/L
M9'l-
ug/L
M9/L
Pg/L
M9/L
M9/L
M9/L
ug/L
Mg/L

M9/L
Mg/L
M9/L
ug/L
M9/L
M9/L
M9/L
M9/L
M9/L
M9l-
ugl-
Mgi-
M9l-
M9/L
ug/L
ug/L
ug/L

Location of
Maximum

Concentration
MW-3
MW-2
-
-
-

MW-7
-

MW-1
MW-7
-
-
-
-

MW-2
MW-2
-

MW-2
-
-

MW-2
-
-
-

MW-2

MW-1
MW-1
-
-
-
-
-
-
-
-
-
-
-
-

MW-2
-
-

Detection
Frequency

1/12
8/27
0/12
0/12
0/12
1/12
0/12
8/27
1/12
0/12
0/12
0/12
0/12
1/12
1/15
0/12
1/15
0/12
0/12
2/27
0/12
0/12
0/12
1/12

2/13
1/13
0/13
0/13
0/13
0/13
0/13
0/13
0/13
0/13
0/13
0/13
0/13
0/13
2/13
0/13
0/13

Range of
Detection

Limits
10-150

1-10
10-10
10-10
10-10
10-10
10-10
4-10
10-10
10-10
10-10
10-10
10-10
10-10
5-5

10-10
5-5

10-10
10-10
5-10
10-10
10-10
10-10
10-10

10-400
10-400
10-400
10-400
10-400
10-400
10-400
10-400
10-400
10-400
10-400
10-400
10-400
10-400
10-10
10-400
10-400

Concen-
tration

Used for Background
Screening Value

100
140
ND
ND
ND
16
ND
28
20
ND
ND
ND
ND
120
51
ND
22
ND
ND

1700
ND
ND
ND
390

1
2

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
100
ND
ND

Potential Potential
Screening ARAR/ ARAR/
Toxicity TBC TBC
Values" Value Source
61 N

0.35 C
0.18 C
8.5 C

0.87 N
100 N

0.17 C
11 N
4.6 C

0.063 N
1.5 C
0.4 C

0.13 C
130 N
140 N
4.3 C
140 N
160 N
1.1 C
72 N
0.4 C
1.6 C

0.041 C
140 N

0.62 N c

37 N
0.62 N°
180 N

0.092 C
0.009 C
0.092 C
0.62 N°
0.92 C
9.2 C

0.009 C
150 N
24 N

0.092 C
0.62 N
0.62 Nc

18 N

CoPC
Flag
Yes
Yes
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No

Yes
No
No
No
Yes

Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No

Rationale for
Substance
Deletion or
Selection

ASL
ASL
IFD
IFD
IFD
BSL
IFD
ASL
ASL
IFD
IFD
IFD
IFD
BSL
BSL
IFD
BSL
IFD
IFD
ASL
IFD
IFD
IFD
ASL

ASL
BSL
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
IFD
ASL
IFD
IFD



Table A-5. Occurrence, distribution and selection of chemicals of potential concern
Wood-Ridge

DRAFT

CAS
Number Analyte

Minimum
detected

value Q

Maximum
detected

value Q

Concen-
tration
units

Location of
Maximum

Concentration

Range of
Detection Detection
Frequency Limits

Concen-
tration

Used for Background
Screening Value

Screening
Toxicity
Values*

Potential
ARAB/
TBC
Value

Potential
ARAR/
TBC

Source
CoPC
Flag

Rationale for
Substance
Deletion or
Selection

Notes: All results reported as unfiltered.
For the purposes of screening, field replicates have been averaged.

- - either no detected or undetected values
C - carcinogenic based on a cancer risk of 1 X 10e

CoPC • chemical of potential concern
J • estimated value

MCL • maximum contaminant level
N - noncarcinogenic based on hazard quotient of 0.1

N/A - not applicable
ND - not detected

Rationale Codes:
Selection Reason:

ASL - above screening levels
HIST - infrequent detection but associated historically

Deletion Reason:
BKG - below or consistent with background levels
BSL - below screening level
IFD - infrequent detection

NTX - no toxicity information
NUT - essential nutrient

' Screening toxicity values for groundwater are the tap water PRGs taken from U.S. EPA Region IX (2000b). PRGs correspond to 1 X fbor a hazard quotient of 0.1, whichever is bwer.
b This default carcinogenic screening value for chromium is that for chromium IV.
c This default screening value is that for naphthalene, the noncarcinogenic PAH with the most stringent RBC/PRG.

00
Woo
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Table A-6. Occurrence, distribution and selection of chemicals of potential concern

Wood-Ridge
DRAFT

Scenario Timeframe
Medium:
Exposure Medium:
Exposure Point:

Current/Future
Soil
Air
Outdoor air

CAS
Registry
Number Analyte
INDOOR AIR

Mercury Vapor
OUTDOOR AIR

Mercury Vapor

Minimum
detected

value

10.95

1.42

Maximum
detected

value

30.4

60.6

Concen-
tration
units

ng/m3

ng/m3

Location
of

Maximum
Concen-
tration

A1

A4

Range of
Detection Detection
Frequency Limits

5/5

11/11

Concen-
tration

Used for
Screening

30.4

60.6

Background
Value

N/A

N/A

Screening
Toxicity
Values8

31 N

31 N

Potential
ARAR/
TBC
Value

Potential
ARAR/
TBC

Source

Rationale for
Contaminant

CoPC Deletion or
Flag Selection

No BSL

Yes ASL

Notes: All results reported as dry weight.

- - no undetected value
C - carcinogenic based on a cancer risk of 1 X 10~6

CoPC • chemical of potential concern
N - noncarcinogenic based on hazard quotient of 0.1

N/A - not applicable

Rationale Codes:
Selection Reason:

ASL - above screening levels
HIST - infrequent detection but associated historically

Deletion Reason:
BKG - below or consistent with background levels
BSL - below screening level
IFD - infrequent detection

NTX - no toxicity information
NUT - essential nutrient

* Screening toxicity values for air are the ambient air PRGs taken from U.S. EPA Region IX (2000b). PRGs correspond to 1 X 10 '6

or a hazard quotient of 0.1, whichever is lower.

00
Wo
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Table A-7. Medium-specific exposure point concentration summary

Wood-Ridge Site
DRAFT

00w
0o-Jo

Chemical of Potential
Concern

Current
Aluminum
Arsenic
Chromium
Copper
Iron
Lead
Manganese
Mercury (total)
Vanadium
Benz[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Dibenz[a,h]anthracene

Future
Aluminum
Arsenic
Copper
Chromium
Iron
Lead
Manganese
Mercury (total)
Thallium
Vanadium
Benz[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Dibenz[a,h]anthracene
Benzene

Duplicate sample results

Scenario Timeframe:
Medium:
Exposure
Exposure

Medium:
Point:

Current/Future
Soil
Surface soil
Developed Area surface soil

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Arithmetic
Mean

8.1E+03
5.7E+00
4.3E+01
1 .9E+02
1.5E+04
2.1E+02
3.6E+02
1.2E+02
6.7E+01
2.3E-01
2.7E-01
3.4E-01
1.5E-01

6.5E+03
4.3E+00
6.5E+02
2.3E+01
/1 .3E+04
1.1E+02
2.6E+02
6.9E+02
1.2E+00
3.7E+01
5.0E-01
4.3E-01
5.3E-01
1.2E-01
2.9E-01

95% UCL
of Normal

Data

n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10

n<10
1.3E+01
2.2E+03

n<10
2.2E+04
2.6E+02
4.0E4-02
5.9E+03
1.8E+00

n<10
8.5E-01
6.8E-01
1.1E+00
1.7E-01
2.8E+00

Maximum
detected Maximum El

value Qualifier Ur

Reasonable Maximum

3C Medium
lits EPC Value

1 .2E+04 mg/kg 1 .2E+04
1.1E+01 mg/kg 1.1E+01
9.7E+01 J mg/kg 9.7E+01
4.7E+02 J mg/kg 4.7E+02
2.3E+04 mg/kg 2.3E+04
3.9E+02 mg/kg 3.9E+02
5.4E+02 J mg/kg 5.4E+02
3.1E+02 mg/kg 3.1E+02
1 .4E+02 mg/kg 1 .4E+02
3.1E-01 mg/kg 3.1E-01
4.1E-01 mg/kg 4.1E-01
7.5E-01 mg/kg 7.5E-01
7.1E-02 mg/kg 7.1E-02

1 .2E+04 mg/kg 1 .2E+04
1.1E+01 mg/kg 1.1E+01
7.4E+03 mg/kg 2.2E+03
9.7E+01 J mg/kg 9.7E+01
2.4E+04 mg/kg 2.2E+04
3.9E+02 mg/kg 2.6E+02
5.4E+02 J mg/kg 4.0E+02
2.3E+03 mg/kg 2.3E+03
5.4E+00 mg/kg 1.8E+00
1 .4E+02 mg/kg 1 .4E+02
1.4E+00 mg/kg 8.5E-01
1.1E+00 mg/kg 6.8E-01
1.4E+00 mg/kg 1.1E+00
1.5E-01 mg/kg 1.5E-01
2.8E+00 J mg/kg 2.8E+00

Medium
EPC

Statistic

Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max

Max
Max

95% UCL-T
Max

95% UCL-T
95% UCL-T
95% UCL-T

Max
95% UCL-T

Max
95% UCL-T
95% UCL-T
95% UCL-T

Max
95% UCL-T

Exposure
Medium

EPC
Rationale

n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10

n<10
KS-Test (2)
KS-Test(1)

n<10
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (2)
KS-Test (1)

n<10
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (2)
KS-Test (11

Central Tendency

Medium
Medium

EPC
EPC Value Statistic

1 .2E+04
1.1E+01
9.7E+01
4.7E+02
2.3E+04
3.9E+02
5.4E+02
3.1E+02
1 .4E+02
3.1E-01
4.1E-01
7.5E-01
7.1E-02

1 .2E+04
1.1E+01
2.2E+03
9.7E+01
2.2E+04
2.6E+02
4.0E+02
2.3E+03
1 .8E+00
1.4E+02
8.5E-01
6.8E-01
1.1E+00
1.5E-01
2.8E+00

Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max

Max
Max

95% UCL-T
Max

95% UCL-T
95% UCL-T
95% UCL-T

Max
95% UCL-T

Max
95% UCL-T
95% UCL-T
95% UCL-T

Max
95% UCL-T

Medium
EPC

Rationale

n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10

n<10
KS-Test (2)
KS-Test (1)

n<10
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (2)
KS-Test (1)

n<10
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (2)
KS-Test (1J_

were averaged in calculations
Distributional fits were assessed using probabil ty plots and Hvolmogorov-Smirnov goodntjss-of-fit test

. % Arithmetic mean and 95% UCL of normal data were calculated using half the detection limit for non-detects. 95% UCL was not calculated for less than 10 data points.

95% UCL-T - 95% UCL of log-transformed data
(1) KS-Test indicates data are log-normally distributed
(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum detected concentration used for EPC. oswego1\docs\8600B3N.0010402\HHRA\AppendixA.xls\Table A-7
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Table A-8. Medium-specific exposure point concentration summary
Wood-Ridge Site

DRAFT

Scenario Timeframe:
Medium:
Exposure
Exposure

Current/Future
Soil/sediment

Medium:
Point:

Surface soil/sediment
Undeveloped Area surface soil/sediment

95% UCL Maximum
Chemical of Potential

Concern
Soils

Aluminum
Antimony
Arsenic
Barium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury (total)
Nickel
Silver
Thallium
Vanadium
Zinc
Aroclor® 1248
Benz[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
bis[2-Ethylhexyl]phthalate
Dibenz[a,h]anthracene
lndeno[1 ,2,3-cd]pyrene
Phenanthrene

Sediments
Aluminum
Arsenic
Barium
Cadmium
Chromium
Copper
Iron
Lead

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mq/kg

Arithmeti
c Mean

6.2E+03
5.5E+00
7.8E+00
2.8E+02
3.7E+00
1.2E+02
2.4E+02
2.8E+04
7.7E+02
4.4E+02
1.3E+02
4.2E+01
7.4E+00
2.3E+00
5.8E+01
2.9E+03
4.4E+00
9.3E-01
1.2E+00
1.5E+00
2.9E+01
3.6E-01
6.7E-01
1.6E+00

9.9E+03
5.0E+00
1.5E+02
3.7E+00
1.0E+02
1.4E+02
1.8E+04
2.8E+02

of Normal
Data

7.0E+03
1.1E+01
1.3E+01
3.5E+02
1.1E+01
1.7E+02
3.8E+02
3.8E+04
1.5E+03
6.1E+02
5.4E+02
6.3E+01
1.5E+01
2.9E+00
8.0E+01
9.2E+03

n<10
1 .7E+00
2.1E+00
2.4E+00
1.0E+02
5.0E-01
1 .2E+00
4.0E+00

n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10

detected
value

1.1E+04
5.4E+01
2.6E+01
6.1E+02
2.1E+01
1.2E+03
1.0E+03
1.2E+05
4.3E+03
3.1E+03
5.9E+02
1.9E+02
9.4E+01
2.2E+01
2.5E+02
2.5E+04
4.4E+00
4.0E+00
1.0E+01
1.3E+01
3.8E+02
9.0E-01
2.6E+00
1.6E+01

1.4E+04
8.8E+00
2.3E+02
9.1E+00
1.6E+02
1.9E+02
2.1E+04
4.7E+02

Maximum EPC
Qualifier Units

mg/kg
mg/kg
mg/kg

J mg/kg
J mg/kg
J mg/kg
J mg/kg
J mg/kg
J mg/kg
J mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

J mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mq/kq

Reasonable Maximum

Medium
EPC Value

7.0E+03
1.1E+01
1.3E+01
3.5E+02
1.1E+01
1.7E+02
3.8E+02
3.8E+04
1.5E+03
6.1E+02
5.4E+02
6.3E+01
1.5E+01
2.9E+00
8.0E+01
9.2E+03
4.4E+00
1.7E+00
2.1E+00
2.4E+00
1.0E+02
5.0E-01
1.2E+00
4.0E+00

1 .4E+04
8.8E+00
2.3E+02
9.1E+00
1.6E+02
1.9E+02
2.1E+04
4.7E+02

Medium
EPC

Statistic

95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T

Max
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T

Max
Max
Max
Max
Max
Max
Max
Max

Exposure
Medium

EPC
Rationale

KS-Test(1)
KS-Test(t)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)

n<10
KS-Test(1)
KS-Test(1)
KS-Test(t)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)

n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10

Central Tendency

Medium
EPC Value

7.0E+03
1.1E+01
1.3E+01
3.5E+02
1.1E+01
1.7E+02
3.8E+02
3.8E+04
1.5E+03
6.1E+02
5.4E+02
6.3E+01
1.5E+01
2.9E+00
8.0E+01
9.2E+03
4.4E+00
1.7E+00
2.1E+00
2.4E+00
1.0E+02
5.0E-01
1.2E+00
4.0E+00

1 .4E+04
8.8E+00
2.3E+02
9.1E+00
1.6E+02
1.9E+02
2.1E+04
4.7E+02

Medium
EPC

Statistic

95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T

Max
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T

Max
Max
Max
Max
Max
Max
Max
Max

Medium
EPC

Rationale

KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)

n<10
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)
KS-Test(1)

n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10

830070115 owsego1/docs\B600B3N.001 0402\HHRA\Appendix A.xts\Table A-8



Table A-8. Medium-specific exposure point concentration summary
Wood-Ridge Site

DRAFT

Scenario Timeframe:
Medium:
Exposure Medium:

[[Exposure Point:

Current/Future
Soil/sediment
Surface soil/sediment
Undeveloped Area surface soil/sediment

Chemical of Potential
Concern

Manganese
Mercury (total)
Nickel
Silver
Thallium
Vanadium
Zinc
Aroclor® 1248
Aroclor®1260
Sum 1248 and 1260
Benz[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Dibenzfa, hjanth racene
lndeno[1 ,2,3-cdJpyrene
Phenanthrene

Units
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Arithmeti
c Mean
1.1E+02
5.0E+02
2.5E+01
1.6E+00
2.9E+00
5.7E+01
1.4E+03
2.2E-01
3.8E-01
5.9E-01
7.3E-01
7.3E-01
7.9E-01
2.5E-01
5.4E-01
7.6E-01

95% UCL
of Normal

Data
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10'
n<10

Maximum
detected Maximum

value Qualifier
1.8E+02
1.2E+03
2.9E+01
4.3E+00
4.8E+00
6.9E+01
7.3E+03
2.4E-01
4.9E-01
7.3E-01
1.7E+00
1.6E+00
1 .8E+00
4.9E-01
1.2E+00
1.8E+00

EPC
Units
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Reasonable

Medium
EPC Value

1.8E+02
1.2E+03
2.9E+01
4.3E+00
4.8E+00
6.9E+01
7.3E+03
2.4E-01
4.9E-01
7.3E-01
1.7E+00
1.6E+00
1.8E+00
4.9E-01
1.2E+00
1.8E+00

Maximum
Medium

EPC
Statistic

Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max

Exposure
Medium

EPC
Rationale

n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10

Central Tendency

Medium
Medium

EPC
Medium

EPC
EPC Value Statistic Rationale

1.8E+02
1.2E+03
2.9E+01
4.3E+00
4.8E+00
6.9E+01
7.3E+03
2.4E-01
4.9E-01
7.3E-01
1.7E+00
1.6E+00
1.8E+00
4.9E-01
1.2E+00
1.8E+00

Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max

n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10

Duplicate sample results were averaged in calculations
Distributional fits were assessed using probability plots and Kolmogorov-Smirnov goodness-of-fit test
Arithmetic mean and 95% UCL of normal data were calculated using half the detection limit for non-detects. 95% UCL was not calculated for less than 10 data points.

95% UCL-T - 95% UCL of log-transformed data
(1) KS-Test indicates data are log-normally distributed
(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum detected concentration used for EPC.
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Table A-9 Medium-specific exposure point concentration summary

Wood-Ridge Site
DRAFT

Chemical of Potential
Concern

Arsenic
Barium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury (total)
Nickel
Silver
Thallium
Zinc
Aroclor®1260
2-Methylnaphthalene
Benz[a]anthracene
Benzene
Naphthalene
Phenanthrene
Toluene

Scenario Timeframe:
Medium:
Exposure
Exposure

Medium:
Point:

Current/Future
Soil
Subsurface
Developed

soil
Area subsurface soils (1-20 ft depths)

Units
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Arithmetic
Mean

7.3E+00
3.1E+02
2.2E+00
7.4E+01
2.7E+03
2.2E+04
2.0E+02
4.1E+02
7.3E+02
5.5E+01
5.3E+00
3.0E+00
1.1E+03
3.6E-04
1.1E+01
2.6E-01
1.4E+00
2.4E+00
2.8E+00
8.0E-03

95% UCL
of Normal

Data
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10

Maximum
detected Maximum EPC

value Qualifier
8.4E+00
3.2E+02
3.4E+00
1.3E+02
7.4E+03
2.4E+04
3.1E+02
5.7E+02
2.8E+03
8.8E+01
9.6E+00
5.4E+00
2.1E+03
3.6E-01
1.1E+01
2.6E-01
2.8E+00 J
2.4E+00
5.5E+00
1.1E-02 J

Units
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Reasonable Maximum
Medium

EPC
Value

8.4E+00
3.2E+02
3.4E+00
1.3E+02
7.4E+03
2.4E+04
3.1E+02
5.7E+02
2.8E+03
8.8E+01
9.6E+00
5.4E+00
2.1E+03
3.6E-01
1.1E+01
2.6E-01
2.8E+00
2.4E+00
5.5E+00
1.1E-02

Medium
EPC

Statistic
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max

Exposure
Medium

EPC
Rationale

n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10

Central Tendency
Medium

EPC
Value

8.4E+00
3.2E+02
3.4E+00
1.3E+02
7.4E+03
2.4E+04
3.1E+02
5.7E+02
2.8E+03
8.8E+01
9.6E+00
5.4E+00
2.1E+03
3.6E-01
1.1E+01
2.6E-01
2.8E+00
2.4E+00
5.5E+00
1.1E-02

Medium
EPC

Statistic
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max

Medium
EPC

Rationale
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10
n<10

Duplicate sample results were averaged in calculations
Distributional fits were assessed using probability plots and Kolmogorov-Smirnov goodness-of-frt test
Arithmetic mean and 95% UCL of normal data were calculated using half the detection limit for non-detects. 95% UCL was not calculated for less than 10 data
points.

95% UCL-T - 95% UCL of log-transformed data
(1) KS-Test indicates data are log-normally distributed
(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum detected concentration used for EPC.
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Table A-10 Medium-specific exposure point concentration summary

Wood-Ridge Site
DRAFT

Chemical of Potential
Concern

Aluminum
Antimony
Arsenic
Barium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury (total)
Nickel
Silver
Thallium
Vanadium
Zinc
Aroclor® 1242
Aroclor® 1248
Aroclor® 1254
Sum 1242,1248,1254,1260
2-M ethylnaphthalen e
Benz[a]anthracene
Benzene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[ghi]perylene
Benzo[k]fluoranthene
Carbazole
Dibenz[a,h]anthracene
lndeno[1 ,2,3-cd]pyrene
Naphthalene

9* Phenanthrene
o Toluene

Scenario Timeframe:
Medium:
Exposure Medium:
Exposure Point:

Current/Future
Soil
Subsurface soil
Undeveloped Area subsurface soils (1-20 ft depths)

Units
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Arithmetic
Mean

9.9E+03
7.3E-I-00
1.4E+01
7.3E+02
5.4E+00
2.4E+02
5.1E+02
4.0E+04
1 .9E+03
8.6E+02
6.9E+02
6.5E+01
2.9E+01
1.6E+00
9.9E+01
2.4E+03
7.9E-01
4.4E+00
5.5E-01
1.1E+00
3.9E-01
2.1E+00
6.4E-03
1 .7E+00
2.2E+00
7.7E-01
7.1E-01
8.5E-01
2.3E-01
8.0E-01
7.3E-01
3.4E+00
2.0E+00

95% UCL
of Normal

Data
1 .4E+04
2.6E+01
2.3E+01
1 .5E+03
1.1E+01
2.9E+02
1 .4E+03
5.5E+04
9.2E+03
1 .4E+03
2.0E+03
9.3E+01
7.5E+01
2.8E+00
1 .3E+02
5.4E+03

n<10
n<10
n<10
n<10

7.2E-01
2.2E+00
6.8E-03
1 .7E+00
2.5E+00
8.9E-01
8.0E-01
7.4E-01
3.2E-01
8.6E-01
1 .4E+00
3.6E+00
2.7E-01

Maximum
detected

value
4.1E+04
4.4E+01
5.4E+01
3.9E+03
1.7E+01
3.6E+03
3.2E+03
1.6E+05
2.1E+04
1.2E+04
1 .7E+04
1 .9E+02
5.3E+02
1 .OE+01
9.8E+02
2.3E+04
7.9E-01
4.4E+00
5.5E-01
5.2E+00
4.7E+00
3.2E+01
9.0E-03
2.7E+01
3.3E+01
9.7E+00
8.3E+00
1.3E+01
7.3E-01
1 .OE+01
1.1E+01
7.1 E+01
4.7E+01

Maximum EPC
Qualifier Units

J mg/kg
mg/kg

J mg/kg
mg/kg
mg/kg
mg/kg

J mg/kg
J mg/kg

mg/kg
J mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

J mg/kg
mg/kg

Reasonable Maximum Exposure

Medium
EPC Value
1 .4E+04
2.6E+01
2.3E+01
1.5E+03
1.1E+01
2.9E+02
1 .4E+03
5.5E+04
9.2E+03
1 .4E+03
2.0E+03
9.3E+01
7.5E+01
2.8E+00
1 .3E+02
5.4E+03
7.9E-01
4.4E-fOO
5.5E-01
5.2E+00
7.2E-01
2.2E+00
6.8E-03
1 .7E+00
2.5E+00
8.9E-01
8.0E-01
7.4E-01
3.2E-01
8.6E-01
1.4E-I-00
3.6E+00
2.7E-01

Medium
EPC

Statistic
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T

Medium
EPC

Rationale
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)

95% UCL-T KS-Test (1)
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T

KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)

95% UCL-T KS-Test (1)
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T

Max
Max
Max
Max

95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T

KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)

n<10
n<10
n<10
n<10

KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)

95% UCL-T KS-Test (1)
95% UCL-T
95% UCL-T

KS-Test (1)
KS-Test (1)

Central Tendency

Medium
EPC Value
1 .4E-I-04
2.6E+01
2.3E-»-01
1 .5E+03
1.1E+01
2.9E+02
1 .4E+03
5.5E+04
9.2E+03
1 .4E-I-03
2.0E+03
9.3E+01
7.5E+01
2.8E+00
1 .3E+02
5.4E+03
7.9E-01
4.4E+00
5.5E-01
5.2E+00
7.2E-01
2.2E+00
6.8E-03
1.7E+00
2.5E+00
8.9E-01
8.0E-01
7.4E-01
3.2E-01
8.6E-01
1.4E-I-00
3.6E+00
2.7E-01

Medium
EPC

Statistic
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T

Max
Max
Max
Max

95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T

Medium
EPC

Rationale
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)

n<10
n<10
n<10
n<10

KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)

Duplicate sample results were averaged in calculations
Distributional fits were assessed using probability plots and Kolmogorov-Smimov goodness-of-fit test
Arithmetic mean and 95% UCL of normal data were calculated using half the detection limit for non-detects. 95% UCL was not calculated for less than 10 data points.

95% UCL-T - 95% UCL of log-transformed data
(1) KS-Test indicates data are log-normally distributed
(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum detected concentration used for EPC. ^^WOOBIN.OOI otaMpp^A^T^A-io



Table A-11 Medium-specific exposure point concentration summary
Wood-Ridge Site

DRAFT

Scenario Timeframe:
Medium:
Exposure Medium:
Exposure Point:

Current/Future
Water
Surface Water
Undeveloped Area surface water

Chemical of Potential
Concern

Iron
Lead
Manganese
Mercury (total)

Units
ug/L
ug/L
ug/L
ug/L

Arithmetic
Mean

1.7E+03
7.1E+00
2.9E+02
5.0E+00

95% UCL
of Normal

Data
n<10
n<10
n<10
n<10

Maximum
detected Maximum

value Qualifier
2.6E+03
1.9E+01
4.1E+02
1.8E+01

EPC
Units

Reasonable
Medium

EPC
Value

ug/L 2.6E+03
ug/L 1.9E+01
ug/L 4.1E+02
ug/L 1.8E+01

Maximum
Medium

EPC
Statistic

Max
Max
Max
Max

Exposure
Medium

EPC
Rationale

Central Tendency
Medium

EPC
Value

n<10 2.6E+03
n<10 1.9E+01
n<10 4.1E+02
n<10 1.8E+01

Medium
EPC

Statistic
Max
Max
Max
Max

Medium
EPC

Rationale
n<10
n<10
n<10
n<10

Duplicate sample results were averaged in calculations
Distributional fits were assessed using probability plots and Kolmogorov-Smirnov goodness-of-fit test
Arithmetic mean and 95% UCL of normal data were calculated using half the detection limit for non-detects. 95% UCL was not calculated for less than 10 data
points.

95% UCL-T - 95% UCL of log-transformed data
(1) KS-Test indicates data are log-normally distributed
(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum detected concentration used for EPC.
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Table A-12 Medium-specific exposure point concentration summary

Wood-Ridge Site
DRAFT

Scenario Timeframe:
Medium:
Exposure Medium:
Exposure Point:

Current/Future
Water
Groundwater
Groundwater sitewide

Chemical of Potential
Concern

Arsenic
Barium
Cadmium
Copper
Iron
Manganese
Mercury (total)
Nickel
Thallium
Vanadium
1 ,4-Dichlorobenzene
2-Methylnaphthalene
4-Methylphenol
bis[2-ethylhexyl]phthalate
Naphthalene
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Toluene
Xylene isomers
1,2-Dichloroethene isomers

Duplicate sample results were

Arithmetic
Units Mean
ug/L 3.9E+00
ug/L 3.2E+02
ug/L 1.3E+00
ug/L 1.8E+01
ug/L 1.2E+04
ug/L 1.4E+03
ug/L 5.0E+00
ug/L 1.1E+01
ug/L 3.3E+00
ug/L 8.6E+00
ug/L 2.0E+01
ug/L 1.9E+01
ug/L 9.2E+00
ug/L 2.0E+01
ug/L 1.3E+01
ug/L 7.2E+00
ug/L 2.9E+01
ug/L 9.3E+00
ug/L 5.0E+00
ug/L 6.3E+00
ug/L 7.9E+01
ug/L 3.7E+01
ug/L 8.1E+00

95% UCL
of Normal

Data
5.2E+00
5.2E+02
3.8E+00
1.8E+01
1.6E+04
4.8E+03
2.8E+01
2.0E+01
3.9E+00
2.5E+01
2.7E+01
3.7E+01
1.3E+01
2.6E+01
1.7E+01
9.5E+00
1.1E+02
1.9E+01
6.4E+00
7.8E+00
3.9E+01
5.8E+01
1.2E+01

Maximum
detected Maximum

value Qualifier
2.1E+01 J
9.3E+02
5.7E+00
3.6E+02
3.8E+04
6.6E+03
5.4E+01
1.2E+02 J
1.4E+01
5.1E+01
4.0E+00
1.0E+00
6.2E+01
6.0E+00
1.0E+02
3.1E+01
1.0E+02 J
1.4E+02
2.8E+01
2.0E+01 J
1.7E+03
3.9E+02
4.5E+01

EPC
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

T Reasonable Maximum

Medium
EPC Value
5.2E+00
5.2E+02
3.8E+00
1.8E+01
1.6E+04
4.8E+03
2.8E+01
2.0E+01
3.9E+00
2.5E+01
4.0E+00
1.0E+00
1.3E+01
6.0E+00
1.7E+01
9.5E+00
1.0E+02
1.9E+01
6.4E+00
7.8E+00
3.9E+01
5.8E+01
1.2E+01

Medium
EPC

Statistic
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T

Max
Max

95% UCL-T
Max

95% UCL-T
95% UCL-T

Max
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T

Exposure
Medium

EPC
Rationale

KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test(1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (2)
KS-Test (2)
KS-Test (1)
KS-Test (2)
KS-Test (1)
KS-Test (1)
KS-Test (2)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)

Central Tendency

Medium
EPC Value
5.2E+00
5.2E+02
3.8E+00
1.8E+01
1.6E+04
4.8E+03
2.8E+01
2.0E+01
3.9E+00
2.5E-f01
4.0E+00
1.0E+00
1.3E-I-01
6.0E+00
1.7E+01
9.5E+00
1.0E+02
1.9E+01
6.4E+00
7.8E+00
3.9E+01
5.8E+01
1.2E+01

Medium
EPC

Statistic
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T

Max
Max

95% UCL-T
Max

95% UCL-T
95% UCL-T

Max
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T

Medium
EPC

Rationale
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (2)
KS-Test (2)
KS-Test (1)
KS-Test (2)
KS-Test (1)
KS-Test (1)
KS-Test (2)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)
KS-Test (1)

averaged in calculations
Distributional fits were assessed using probability plots and Kolmogorov-Smirnov goodness-of-fit test
Arithmetic mean and 95% UCL of normal data were
points.

calculated using half the detection limit for non-detects. 95% UCL was not calculated for less than 10 data

95% UCL-T - 95% UCL of log-transformed data
(1 ) KS-Test indicates data are log-normally distributed
(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum detected concentration used for EPC.
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Table A-13 Medium-specific exposure point concentration summary

Wood-Ridge Site
DRAFT

Scenario Timef rame:
Medium:
Exposure Medium:
Exposure Point:

Current/Future
Soil
Air
Outdoor air

Chemical of Potential
Concern

Arithmetic
Units Mean

95% UCL
of Normal

Data

Maximum
detected

value
Maximum
Qualifier

EPC
Units

Reasonable

Medium
EPC Value

Maximum
Medium

EPC
Statistic

Exposure
Medium

EPC
Rationale

Central Tendency

Medium
EPC Value

Medium
EPC

Statistic

Medium
EPC

Rationale
Mercury vapor ng/m3 1.2E+01 3.3E+01 6.1E+01 ng/m3 3.3E+01 95% UCL-T KS-Test (1) 3.3E+01 95% UCL-T KS-Test (1)

Duplicate sample results were averaged in calculations
Distributional fits were assessed using probability plots and Kolmogorov-Smirnov goodness-of-fit test
Arithmetic mean and 95% UCL of normal data were calculated using half the detection limit for non-detects. 95% UCL was not calculated for less than 10 data
points.

95% UCL-T - 95% UCL of log-transformed data
(1) KS-Test indicates data are log-normally distributed
(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum detected concentration used for EPC.
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EPA Region 9: Preliminary Remediation Goals (PRGs) Page 1 of 2

3 EPAllritsd Stops
Eir/iiwitnental PfoUscton Acpncy Waste Programs

Preliminary Remediation Goals

Direct
Ingestion of
Groundwater

and Soil
Dermal

Absorption Inhalation

Leaching

Blowing Dust
and Volatilization

Exposure Pathways

- Release Source
- Transport Media
- Contact Point
- Intake Route
- Direct vs. Indirect

Preliminary Remediation Goals (PRGs) are tools for evaluating and cleaning up
contaminated sites. They are risk-based concentrations derived from standardized
equations, combining exposure information assumptions and EPA toxicity data.
The PRGs contained in the Region 9 PRO Table are generic; they are calculated
without site specific information. However, they may be re-calculated using site
specific data.

PRGs should be viewed as Agency guidelines, not legally enforceable standards.
They are used for site "screening" and as initial cleanup goals if applicable. PRGs
are not de facto cleanup standards and should not be applied as such. However,
they are helpful in providing long-term targets to use during the analysis of
different remedial alternatives. By developing PRGs early in the decision-making
process, design staff may be able to streamline the consideration of remedial
alternatives.

Background Information (24IK PDF)
This document is also available in WordPerfect (174K).

What's New in 2000

Frequently Asked Questions About the PRG Tables 830070123

httr>://www.eDa.20v/resion09/waste/sfund/Drg/index.htm 3/14/01



EPA Region 9: Preliminary Remediation Goals (PRGs) Page 2 of 2

Useful Toxicology/Risk Assessment Links

R9 PRG Tables: summary table that presents the final list of generic PRO (for
soil, air, and water) selected for site screening in Region 9.

A-Bu I Ca-De I Di-Fe I Fl-Mo I Na-Pu I Pv-Z

These tables can be downloaded in PDF format (130 K).

InterCalc Tables: present additional information not available in the R9 PRG
Table above.

Soil Calculations: lists pathway-specific values for soils
under residential and industrial land-use scenarios.
A-Bu I Ca-De I Di-Fe I Fl-Mo I Na-Pu I Py-Z

Air-Water Calculations: lists pathway-specific values
for air and water assuming a residential exposure
scenario.
A-Bu I Ca-De I Di-Fe I Fl-Mo I Na-Pu I Pv-Z

Toxicity Values: lists toxicity values used in the PRG
calculations.
A-Bu I Ca-De I Di-Fe I Fl-Mo I Na-Pu I Py-Z

Phys-Chem Data: includes volatilization factors (VF)
and soil saturation values (SAT) for VOCs only.
A-Di I Ep-Tr

The InterCalc Tables may be downloaded in PDF Format (144 K). The complete
set, which includes both R9 PRG Tables and the InterCalc Tables, is also
available as an ExceJ,_Workbop_kJll_e (647 K).

Region 9 Waste Home I Region 9 Superfund Home I Rcgi.()n_9_P.R(lHomc
____ Region 9 Home I EPA Home I Search I Comments/Questions

Region 9 Office: 75 Hawthorne St., San Francisco, Calif., 94105
Send PRG-related comments and questions to smucker.stan@epci.gov

Updated: November 22, 2000

URL: http://www.epa.gov/region09/wastt/srund/prg/atherlinks.htm
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DISCLAIMER

Preliminary remediation goals (PRGs) focus on common exposure pathways and may not
consider all exposure pathways encountered at CERCLA / RCRA sites (Exhibit 1-1).
PRGs do not consider impact to groundwater or address ecological concerns. PRGs are
specifically not intended as a (1) stand-alone decision-making tool, (2) as a substitute for
EPA guidance for preparing baseline risk assessments, or (3) a rule to determine if a waste
is hazardous under RCRA.

The guidance set out in this document is not final Agency action. It is not intended, nor can
it be relied upon to create any rights enforceable by any party in litigation with the United
States. EPA officials may decide to follow the guidance provided herein, or act at variance
with the guidance, based on an analysis of specific circumstances. The Agency also
reserves the right to change this guidance at any time without public notice.

1.0 INTRODUCTION

Region 9 Preliminary Remediation Goals (PRGs) are risk-based tools for evaluating and cleaning
up contaminated sites. They are being used to streamline and standardize all stages of the risk
decision-making process.

The Region 9 PRG table combines current EPA toxicity values with "standard" exposure factors
to estimate contaminant concentrations in environmental media (soil, air, and water) that are
considered protective of humans, including sensitive groups, over a lifetime. Chemical
concentrations above these levels would not automatically designate a site as "dirty" or trigger a
response action. However, exceeding a PRG suggests that further evaluation of the potential
risks that may be posed by site contaminants is appropriate. Further evaluation may include
additional sampling, consideration of ambient levels in the environment, or a reassessment of the
assumptions contained in these screening-level estimates (e.g. appropriateness of route-to-route
extrapolations, appropriateness of using chronic toxicity values to evaluate childhood exposures,
appropriateness of generic exposure factors for a specific site etc.).

The PRG concentrations presented in the table can be used to screen pollutants in environmental
media, trigger further investigation, and provide an initial cleanup goal if applicable. When
considering PRGs as preliminary goals, residential concentrations should be used for maximum
beneficial uses of a property. Industrial concentrations are included in the table as an alternative
cleanup goal for soils. In general, it is not recommended that industrial PRGs be used for
screening sites unless they are used in conjunction with residential values.

Before applying PRGs as screening tools or initial goals, the user of the table should consider
whether the exposure pathways and exposure scenarios at the site are fully accounted for in the
PRG calculation. Region 9 PRG concentrations are based on exposure pathways for which
generally accepted methods, models, and assumptions have been developed (i.e. ingestion,
dermal contact, and inhalation) for specific land-use conditions and do not consider impact to
groundwater or ecological receptors (see Developing a Conceptual Site Model below).
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EXHIBIT 1-1
TYPICAL EXPOSURE PATHWAYS BY MEDIUM

FOR RESIDENTIAL AND INDUSTRIAL LAND USES'

EXPOSURE PATHWAYS, ASSUMING:

MEDIUM

Ground Water

Surface Water

Soil

RESIDENTIAL LAND USE

Ingestion from drinking

Inhalation ofvolatiles

Dermal absorption from
bathing

Ingestion from drinking

Inhalation ofvolatiles

Dermal absorption from
bathing

Ingestion during swimming

Ingestion of contaminated fish

Ingestion

Inhalation of particulates

Inhalation ofvolatiles

Exposure to indoor air from
soil gas

Exposure to ground water
contaminated by soil leachate

Ingestion via plant, meat, or
dairy products

Dermal absorption

INDUSTRIAL LAND USE

Ingestion from drinking

Inhalation of volatiles

Dermal absorption

Ingestion from drinking

Inhalation ofvolatiles

Dermal absorption

Ingestion

Inhalation of particulates

Inhalation ofvolatiles

Exposure to indoor air from
soil gas

Exposure to ground water
contaminated by soil
leachate

Inhalation of particulates
from trucks and heavy
equipment

Dermal absorption

Footnote:
"Exposure pathways considered in the PRG calculations are indicated in boldface italics.
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2.0 READING THE PRG TABLE

2.1 General Considerations

With the exceptions described below, PRGs are chemical concentrations that correspond to fixed
levels of risk (i.e. either a one-in-one million [10"6] cancer risk or a noncarcinogenic hazard
quotient of 1) in soil, air, and water. In most cases, where a substance causes both cancer and
noncancer (systemic) effects, the 10"* cancer risk will result in a more stringent criteria and
consequently this value is presented in the hard copy of the table. PRG concentrations that
equate to a 10"6 cancer risk are indicated by "ca". PRG concentrations that equate to a hazard
quotient of 1 for noncarcinogenic concerns are indicated by "nc".

If the risk-based concentrations are to be used for site screening, it is recommended that both
cancer and noncancer-based PRGs be used. Both carcinogenic and noncarcinogenic values may
be obtained at the Region 9 PRG homepage at:

http://www.epa.gov/region09/waste/sfund/prg/

It has come to my attention that some users have been multiplying the cancer PRG concentrations
by 10 or 100 to set "action levels" for triggering remediation or to set less stringent cleanup levels
for a specific site after considering non-risk-based factors such as ambient levels, detection
limits, or technological feasibility. This risk management practice recognizes that there may be a
range of values that may be "acceptable" for carcinogenic risk (EPA's risk management range is
one-in-a-million [10"6] to one-in-ten thousand [10"*]). However, this practice could lead one to
overlook serious noncancer health threats and it is strongly recommended that the user consult
with a toxicologist or regional risk assessor before doing this. For carcinogens, I have indicated
by asterisk ("ca*") in the PRG table where the noncancer PRGs would be exceeded if the cancer
value that is displayed is multiplied by 100. Two stars ("ca**") indicate that the noncancer
values would be exceeded if the cancer PRG were multiplied by 10. There is no range of
"acceptable" noncarcinogenic "risk" so that under no circumstances should noncancer PRGs be
multiplied by 10 or 100, when setting final cleanup criteria.

In general, PRG concentrations in the table are risk-based but for soil there are two important
exceptions: (1) for several volatile chemicals, PRGs are based on the soil saturation equation
("sat") and (2) for relatively less toxic inorganic and semivolatile contaminants, a non-risk based
"ceiling limit" concentration is given as 10+s mg/kg ("max").

Also included in the PRG table are soil screening levels (SSLs) for protection of groundwater
(see Section 2.3); and, California EPA PRGs ("CAL-Modified PRGs") for specific chemicals
where CAL-EPA screening values may be "significantly" more restrictive than the federal values
(see Section 2.4).
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2.2 Toxicity Values

Heirarchv of Toxicitv Values

EPA toxicity values, known as noncarcinogenic reference doses (RfD) and carcinogenic slope
factors (SF) were obtained from IRIS, NCEA (formerly ECAO) through September 2000, and
HEAST. The priority among sources of toxicological constants of the table in order of
preference is as follows: (1) IRIS (indicated by "i"), (2) NCEA ("n"), (3) HEAST ("h"), (4)
withdrawn from IRIS or HEAST and under review ("x") or obtained from other EPA documents
("o").

Inhalation Conversion Factors

As of January 1991, IRIS and NCEA databases no longer present RfDs or SFs for the inhalation
route. These criteria have been replaced with reference concentrations (RfC) for noncarcinogenic
effects and unit risk factors (URF) for carcinogenic effects. However, for purposes of estimating
risk and calculating risk-based concentrations, inhalation reference doses (RfDi) and inhalation
slope factors (SFi) are preferred. This is not a problem for most chemicals because the inhalation
toxicity criteria are easily converted. To calculate an RfDi from an RfC, the following equation
and assumptions may be used for most chemicals:

WDi (kg -day)

Likewise, to calculate an SFi from an inhalation URF, the following equation and assumptions
may be used:

(kilday)= 3 , )
B'(nig) 20m3 mg

Substances with New Toxicitv Values

To help users rapidly identify substances with new toxicity values, these chemicals are printed in
boldface type. This issue of the PRG table contains new or revised toxicity values for benzene,
chlorine, cyclohexane, 4,4'-dichlorobenzophenone, 1,3-dichloropropene, diisononyl
phthalate, n,n-diphenyl-l,4 benzenediamine (DPPD), dysprosium, ethylene glycol
monobutyl ether, hexachlorobutadiene, monomethyl and dimethyl hydrazines, 1,1'-
sulfonylbis(4-chlorobenzene), thallium, trimellitic anhydride (TMAN), triphenylphosphine
oxide, tris(2-chloroethyl) phosphate, vinyl chloride and uranium. In addition, lead in
industrial soils has a new PRG based on the recommendations of the Technical Review
Workgroup (TRW) for Lead.
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Route-to-Route Methods

Route-to-route extrapolations ("r") were frequently used when there were no toxicity values
available for a given route of exposure. Oral cancer slope factors ("SFo") and reference doses
("RfDo") were used for both oral and inhaled exposures for organic compounds lacking
inhalation values. Inhalation slope factors ("SFi") and inhalation reference doses ("RfDi") were
used for both inhaled and oral exposures for organic compounds lacking oral values. Route
extrapolations were not performed for inorganics due to portal of entry effects and known
differences in absorption efficiency for the two routes of exposure.

An additional route extrapolation is the use of oral toxicity values for evaluating dermal
exposures. For many chemicals, a scientifically defensible data base does not exist for making
an adjustment of an oral slope factor/RfD to estimate a dermal toxicity value. Based on the
current guidance (USEPA 2000a), the only chemical for which an adjustment is recommended is
cadmium. An oral absorption efficiency of 5% is assumed for cadmium which leads to an
estimated dermal reference dose (RfDd) of 2.5E-05. Please note that the PRG calculations for
cadmium are based on this adjustment.

Although route-to-route methods are a useful screening procedure, the appropriateness of
these default assumptions for specific contaminants should be verified by a toxicologist or
regional risk assessor. Please note that whenever route-extrapolated values are used to
calculate risk-based PRGs, additional uncertainties are introduced in the calculation.

2.3 Soil Screening Levels

Generic, soil screening levels (SSLs) for the protection of groundwater have been included in the
PRG table for 100 of the most common contaminants at Superfund sites. Generic SSLs are
derived using default values in standardized equations presented in Soil Screening Guidance
(available from NTIS as document numbers PB96-963502 and PB96-963505 or EPA/540/R-
95/128 and EPA/540/R-96/018).

The SSLs were developed using a default dilution-attenuation factor (DAF) of 20 to account for
natural processes that reduce contaminant concentrations in the subsurface. Also included are
generic SSLs that assume no dilution or attenuation between the source and the receptor well
(i.e., a DAF of 1). These values can be used at sites where little or no dilution or attenuation of
soil leachate concentrations is expected at a site (e.g., sites with shallow water tables, fractured
media, karst topography, or source size greater than 30 acres).

In general, if an SSL is not exceeded for the migration to groundwater pathway, the user may
eliminate this pathway from further investigation.

2.4 "Cal-Modified PRGs"

When EPA Region 9 first came out with a Draft of the PRG tables in 1992, there was
concern expressed by California EPA's Department of Toxic Substances and Control
(DTSC) that for some chemicals, the risk-based concentrations calculated using Cal-EPA toxicity
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values were "significantly" more protective than the risk-based PRGs calculated by Region 9. At
an interagency meeting comprised of mostly lexicologists, it was agreed that values that differed
by a factor of four or more would be said to have "significant" difference in risk-based PRGs.
Although four was a somewhat arbitrary cutoff point, it reflects a consideration that the numbers
are not very precise and at best, are order-of-magnitude estimates of risk.

Cal-Modified PRGs are included for those chemicals where Cal-EPA values are "significantly"
more protective. The original list of Cal-Modified PRGs (cadmium, chromium 6, nickel, PAHs
benzo(a)pyrene and benzo(k)fluoranthene, tetrachloroethylene [PCE] and lead which has been
withdrawn) were based on exposure factors and modeling assumptions presented in California
EPA's Preliminary Endangerment Assessment Guidance Manual (PEA 1994). Please note that
any Cal-Modified PRGs that have been added to this original list after 1995 have been calculated
using Cal-EPA toxicity values and Region 9 exposure methodology. In this issue of the PRG
table, Cal-Modified PRGs have been added for 1,1-dichloroethane and MTBE. In the State of
California, Cal-Modified PRGs should be used as screening levels because they are more
stringent than the Federal numbers.

2.5 Miscellaneous

Volatile organic compounds (VOCs) are indicated by "1" in the VOC column of the table and in
general, are defined as those chemicals having a Henry's Law constant greater than 10~5 (atm-
m3/mol) and a molecular weight less than 200 g/mole). Three borderline chemicals
(dibromochloromethane, 1,2-dibromochloropropane, and pyrene) which do not strictly meet
these criteria of volatility have also been included based upon discussions with other state and
federal agencies and after a consideration of vapor pressure characteristics etc. Volatile organic
chemicals are evaluated for potential volatilization from soil/water to air using volatilization
factors (see Section 4.1).

Chemical-specific dermal absorption values for contaminants in soil and dust are presented for
arsenic, cadmium, chlordane, 2,4-D, DOT, lindane, TCDD, PAHs, PCBs, and
pentachlorophenols as recommended in the "Risk Assessment Guidance for Superfund Volume I:
Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment)
Interim Guidance" (USEPA 2000). Otherwise, default skin absorption fractions are assumed to
be 0.10 for nonvolatile organics. Please note that previous defaults of 0.01 and 0.10 for
inorganics and VOCs respectively, have been withdrawn per new guidance.

3.0 USING THE PRG TABLE

The decision to use PRGs at a site will be driven by the potential benefits of having generic risk-
based concentrations in the absence of site-specific risk assessments. The original intended use
of PRGs was to provide initial cleanup goals for individual chemicals given specific medium and
land-use combinations (see RAGS Part B, 1991), however risk-based concentrations have several
applications. They can also be used for:

• Setting health-based detection limits for chemicals of potential concern

• Screening sites to determine whether further evaluation is appropriate

• Calculating cumulative risks associated with multiple contaminants
830070130
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A few basic procedures are recommended for using PRGs properly. These are briefly described
below. Potential problems with the use of PRGs are also identified.

3.1 Developing a Conceptual Site Model

The primary condition for use of PRGs is that exposure pathways of concern and conditions at
the site match those taken into account by the PRG framework. Thus, it is always necessary to
develop a conceptual site model (CSM) to identify likely contaminant source areas, exposure
pathways, and potential receptors. This information can be used to determine the applicability of
PRGs at the site and the need for additional information. For those pathways not covered by
PRGs. a risk assessment specific to these additional pathways may be necessary. Nonetheless,
the PRG lookup values will still be useful in such situations for focusing further investigative
efforts on the exposure pathways not addressed.

To develop a site-specific CSM, perform an extensive records search and compile existing data
(e.g. available site sampling data, historical records, aerial photographs, and hydrogeologic
information). Once this information is obtained, CSM worksheets such as those provided in
ASTM's Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release Sites
(1995) can be used to tailor the generic worksheet model to a site-specific CSM. The final CSM
diagram represents linkages among contaminant sources, release mechanisms, exposure
pathways and routes and receptors. It summarizes our understanding of the contamination
problem.

As a final check, the CSM should answer the following questions:

• Are there potential ecological concerns?

• Is there potential for land use other than those covered by the PRGs (that is, residential
and industrial)?

• Are there other likely human exposure pathways that were not considered in development
of the PRGs (e.g. impact to groundwater, local fish consumption, raising beef, dairy, or
other livestock)?

• Are there unusual site conditions (e.g. large areas of contamination, high fugitive dust
levels, potential for indoor air contamination)?

If any of these four conditions exist, the PRG may need to be adjusted to reflect this new
information. Suggested references for evaluating pathways not currently evaluated by Region 9
PRG's are presented in Exhibit 3-1.
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EXHIBIT 3-1
SUGGESTED READINGS FOR EVALUATING EXPOSURE

PATHWAYS NOT CURRENTLY ADDRESSED BY REGION 9 PRGs

EXPOSURE PATHWAY REFERENCE

Migration of contaminants to an underlying
potable aquifer

Soil Screening Guidance (USEPA
1996a,b),
Standard Guide for Risk-Based Corrective
Action Applied at Petroleum Release Sites
(ASTM 1995)________________

Ingestion via plant uptake Soil Screening Guidance (USEPA
1996a,b)_______________

Ingestion via meat, dairy products, human
milk

Estimating Exposure to Dioxin-Like
Compounds (USEPA 1994a)____

Inhalation of volatiles that have migrated into
basements

User's Guide for Johnson and Et linger
(1991) Model for Subsurface Vapor
Intrusion into Buildings (USEPA 1997a)

Ecological pathways Ecological Risk Assessment: Guidance for
Super/und: Process for Designing and
Conducting Ecological Risk Assessments,
(USEPA 1997b),
Guidance for Ecological Risk Assessment
at Hazardous Waste Sites and Permitted
Facilities (CAL-EPA 1996)

3.2 Background Levels Evaluation

A necessary step in determining the usefulness of Region 9 PRGs is the consideration of
background contaminant concentrations. EPA may be concerned with two types of background
at sites: naturally occurring and anthropogenic. Natural background is usually limited to metals
whereas anthropogenic (i.e. human-made) "background" includes both organic and inorganic
contaminants. Before embarking on an extensive sampling and analysis program to determine
local background concentrations in the area, one should first compile existing data on the subject.
Far too often there is pertinent information in the literature that gets ignored, resulting in needless
expenditures of time and money.

Generally EPA does not clean up below natural background. In some cases, the predictive risk-
based models generate PRG levels that lie within or even below typical background. If natural
background concentrations are higher than the risk-based PRGs, an adjustment of the PRG is
probably needed. Exhibit 3-2 presents summary statistics for selected elements in soils that have
background levels that may exceed risk-based PRGs. An illustrative example of this is naturally
occurring arsenic in soils which frequently is higher than the risk-based concentration set at a
one-in-one-million cancer risk (the PRG for residential soils is 0.39 mg/kg). After considering
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background concentrations in a local area, EPA Region 9 has at times used the non-cancer PRO
(22 mg/kg) to evaluate sites recognizing that this value tends to be above background levels yet
still falls within the range of soil concentrations (0.39-39 mg/kg) that equates to EPA's
"acceptable" cancer risk range of 10E-6 to 10E-4.

Where anthropogenic "background" levels exceed PRGs and EPA has determined that a response
action is necessary and feasible, EPA's goal will be to develop a comprehensive response to the
widespread contamination. This will often require coordination with different authorities that
have jurisdiction over the sources of contamination in the area.

EXHIBIT 3-2
BACKGROUND CONCENTRATIONS OF SELECTED ELEMENTS IN SOILS

TRACE U.S. STUDY DATA1 CALIFORNIA DATA2

ELEMENT

Arsenic

Beryllium

Cadmium

Chromium

Nickel

Range

< 1-97

<1-15

<1-10

1-2000

<5-700

GeoMean

5.2 mg/kg

0.63 "

—

37

13

ArMean

7.2 mg/kg

0.92 "

<1

54

19

Range

0.59-11

0.10-2.7

0.05-1.7

23-1579

9.0-509

GeoMean

2.75 mg/kg

1.14 "

0.26

76.25

35.75

ArMean

3.54 mg/kg

1.28 "

0.36

122.08

56.60

'Shacklette and Hansford, "Element Concentrations in Soils and Other Surficial Materials of the Conterminous
United States",USGS Professional Paper 1270, 1984.

2Bradford et. al, "Background Concentrations of Trace and Major Elements in California Soils", Keamey
Foundation Special Report, UC-Riverside and CAL-EPA DTSC, March 1996.

3.3 Screening Sites with Multiple Pollutants

A suggested stepwise approach for PRG-screening of sites with multiple pollutants is as follows:

• Perform an extensive records search and compile existing data.

• Identify site contaminants in the PRG table. Record the PRG concentrations for
various media and note whether PRG is based on cancer risk (indicated by "ca")
or noncancer hazard (indicated by "nc"). Segregate cancer PRGs from non-cancer
PRGs and exclude (but don't eliminate) non-risk based PRGs ("sat" or "max").

• For cancer risk estimates, take the site-specific concentration (maximum or 95
UCL) and divide by the PRG concentrations that are designated for cancer
evaluation ("ca"). Multiply this ratio by 10"6 to estimate chemical-specific risk for
a reasonable maximum exposure (RME). For multiple pollutants, simply add the
risk for each chemical:
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cone cone cone

For non-cancer hazard estimates. Divide the concentration term by its respective
non-cancer PRO designated as "nc" and sum the ratios for multiple contaminants.
The cumulative ratio represents a non-carcinogenic hazard index (HI). A hazard
index of 1 or less is generally considered "safe". A ratio greater than 1 suggests
further evaluation. [Note that carcinogens may also have an associated non-
cancer PRG that is not listed in the printed copy of the table sent to folks on
the mailing list. To obtain these values, the user should view or download the
PRG table at our website and display the appropriate sections.]

cone cone cone
Hazard Index =[ (———-)

PRG, PRGy PRG.

For more information on screening site risks, the reader should contact EPA Region 9's Technical
Support Group.

3. 4 Potential Problems

As with any risk-based tool, the potential exists for misapplication. In most cases the root cause
will be a lack of understanding of the intended use of Region 9 PRGs. In order to prevent misuse
of PRGs, the following should be avoided:

• Applying PRGs to a site without adequately developing a conceptual site model
that identifies relevant exposure pathways and exposure scenarios,

• Not considering background concentrations when choosing PRGs as cleanup
goals,

• Use of PRGs as cleanup levels without the nine-criteria analysis specified in the
National Contingency Plan (or, comparable analysis for programs outside of
Superfund),

• Use of PRGs as cleanup levels without verifying numbers with a toxicologist or
regional risk assessor,

• Use of antiquated PRG tables that have been superseded by more recent
publications,

• Not considering the effects of additivity when screening multiple chemicals, and

• Adjusting PRGs upward by factors of 10 or 100 without consulting a toxicologist
or regional risk assessor.
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4.0 TECHNICAL SUPPORT DOCUMENTATION

Region 9 PRGs consider human exposure hazards to chemicals from contact with contaminated
soils, air, and water. The emphasis of the PRG equations and technical discussion are aimed at
developing screening criteria for soils, since this is an area where few standards exist. For air
and water, additional reference concentrations or standards are available for many chemicals (e.g.
MCLs, non-zero MCLGs, AWQC, and NAAQS) and consequently the discussion of these media
are brief.

4.1 Soils - Direct Ingestion

Calculation of risk-based PRGs for direct ingestion of soil is based on methods presented in
RAGS HHEM, Part B (USEPA 199la) and Soil Screening Guidance (USEPA 1996a,b).
Briefly, these methods backcalculate a soil concentration level from a target risk (for
carcinogens) or hazard quotient (for noncarcinogens).

A number of studies have shown that inadvertent ingestion of soil is common among children 6
years old and younger (Calabrese et al. 1989, Davis et al. 1990, Van Wijnen et al. 1990). To take
into account the higher soil intake rate for children, two different approaches are used to estimate
PRGs. depending on whether the adverse health effect is cancer or some effect other than cancer.

For carcinogens, the method for calculating PRGs uses an age-adjusted soil ingestion factor that
takes into account the difference in daily soil ingestion rates, body weights, and exposure
duration for children from 1 to 6 years old and others from 7 to 31 years old. This health-
protective approach is chosen to take into account the higher daily rates of soil ingestion in
children as well as the longer duration of exposure that is anticipated for a long-term resident.
For more on this method, see USEPA RAGs Part B (199la).

For noncarcinogenic concerns, the more protective method of calculating a soil PRG is to
evaluate childhood exposures separately from adult exposures. In other words, an age-
adjustment factor is not applied as was done for carcinogens. This approach is considered
conservative because it combines the higher 6-year exposure for children with chronic toxicity
criteria. In their analysis of the method, the Science Advisory Board (SAB) indicated that, for
most chemicals, the approach may be overly protective. However, they noted that there are
specific instances when the chronic RfD may be based on endpoints of toxicity that are specific
to children (e.g. fluoride and nitrates) or when the dose-response is steep (i.e., the dosage
difference between the no-observed-adverse-effects level [NOAEL] and an adverse effects level
is small). Thus, for the purposes of screening, EPA Region 9 has adopted this approach for
calculating soil PRGs for noncarcinogenic health concerns.

4.2 Soils - Vapor and Particulate Inhalation

Agency toxicity criteria indicate that risks from exposure to some chemicals via inhalation far
outweigh the risk via ingestion; therefore soil PRGs have been designed to address this pathway
as well. The models used to calculate PRGs for inhalation of volatiles/particulates are updates of
risk assessment methods presented in RAGS Part B (USEPA 199la) and are identical to the Soil
Screening Guidance: User's Guide and Technical Background Document (USEPA 1996a,b).
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To address the soil-to-air pathways the PRO calculations incorporate volatilization factors (VFS)
for volatile contaminants and paniculate emission factors (PEF) for nonvolatile contaminants.
These factors relate soil contaminant concentrations to air contaminant concentrations that may
be inhaled on-site. The VFS and PEF equations can be broken into two separate models: an
emission model to estimate emissions of the contaminant from the soil and a dispersion model to
simulate the dispersion of the contaminant in the atmosphere.

It should be noted that the box model in RAGS Part B has been replaced with a dispersion term
(Q/C) derived from a modeling exercise using meteorological data from 29 locations across the
United States because the box model may not be applicable to a broad range of site types and
meteorology and does not utilize state-of-the-art techniques developed for regulatory dispersion
modeling. The dispersion model for both volatiles and particulates is the AREA-ST, an updated
version of the Office of Air Quality Planning and Standards, Industrial Source Complex Model,
ISC2. However, different Q/C terms are used in the VF and PEF equations. Los Angeles was
selected as the 90th percentile data set for volatiles and Minneapolis was selected as the 90th
percentile data set for fugitive dusts (USEPA 1996 a,b). A default source size of 0.5 acres was
chosen for the PRO calculations. This is consistent with the default exposure area over which
Region 9 typically averages contaminant concentrations in soils. If unusual site conditions exist
such that the area source is substantially larger than the default source size assumed here, an
alternative Q/C could be applied (see USEPA 1996a,b).

Volatilization Factor for Soils

Volatile chemicals, defined as those chemicals having a Henry's Law constant greater than
IO'5 (atm-mVmol) and a molecular weight less than 200 g/mole, were screened for inhalation
exposures using a volatilization factor for soils (VFS). Please note that VFs's are available at our
website.

The emission terms used in the VFS are chemical-specific and were calculated from physical-
chemical information obtained from several sources. The priority of these sources were as
follows: Soil Screening Guidance (USEPA 1996a,b), SuperfundChemical Data Matrix
(USEPA 1996c), Fate and Exposure Data (Howard 1991), Subsurface Contamination Reference
Guide (EPA 1990a), and Superfund Exposure Assessment Manual (SEAM, EPA 1988). In those
cases where Diffusivity Coefficients (Di) were not provided in existing literature, Di's were
calculated using Fuller's Method described in SEAM. A surrogate term was required for some
chemicals that lacked physico-chemical information. In these cases, a proxy chemical of similar
structure was used that may over- or under-estimate the PRG for soils.

Equation 4-9 forms the basis for deriving generic soil PRGs for the inhalation pathway. The
following parameters in the standardized equation can be replaced with specific site data to
develop a simple site-specific PRG

• Source area
• Average soil moisture content
• Average fraction organic carbon content
• Dry soil bulk density

The basic principle of the VFS model (Henry's law) is applicable only if the soil contaminant
concentration is at or below soil saturation "sat". Above the soil saturation limit, the model
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cannot predict an accurate VF-based PRG. How these particular cases are handled, depends on
whether the contaminant is liquid or solid at ambient soil temperatures (see Section 4.5).

Paniculate Emission Factor for Soils

Inhalation of chemicals adsorbed to respirable particles (PMIO) were assessed using a default PEF
equal to 1. 316 x 109 mVkg that relates the contaminant concentration in soil with the
concentration of respirable particles in the air due to fugitive dust emissions from contaminated
soils. The generic PEF was derived using default values in Equation 4-11, which corresponds to
a receptor point concentration of approximately 0.76 ug/m3. The relationship is derived by
Cowherd (1985) for a rapid assessment procedure applicable to a typical hazardous waste site
where the surface contamination provides a relatively continuous and constant potential for
emission over an extended period of time (e.g. years). This represents an annual average
emission rate based on wind erosion that should be compared with chronic health criteria; it is
not appropriate for evaluating the potential for more acute exposures.

The impact of the PEF on the resultant PRG concentration (that combines soil exposure
pathways for ingestion, skin contact, and inhalation) can be assessed by accessing the Region 9
PRG website and viewing the pathway-specific soil concentrations. Equation 4-11 forms the
basis for deriving a generic PEF for the inhalation pathway. For more details regarding specific
parameters used in the PEF model, the reader is referred to Soil Screening Guidance: Technical
Background Document (USEPA 1996a).

Note: the generic PEF evaluates windborne emissions and does not consider dust emissions
from traffic or other forms of mechanical disturbance that could lead to greater emissions
than assumed here.

4.3 Soils - Dermal Exposure

Dermal Contact Assumptions

Since the 1998 PRG table was issued, exposure factors for dermal contact with soil have changed
in a few cases (USEPA 2000a). Recommended RME (reasonable maximum exposure) defaults
for adult workers' skin surface areas (3300 cm2/day) and soil adherence factors (0.2 mg/crn2) now
differ from the defaults recommended for adult residents (5700 cnr/day, 0.07 mg/cm2) as noted
in Exhibit 4-1. This is due to differences in the range of activities experienced by workers versus
residents.

Dermal Absorption

Chemical-specific skin absorption values recommended by the Superfund Dermal Workgroup
were applied when available. Chemical-specific values are included for the following chemicals:
arsenic, cadmium, chlordane, 2,4-D, DOT, lindane, TCDD, PAHs, PCBs, and
pentachlorophenols.

The recently issued "Risk Assessment Guidance for Superfund Volume I: Human Health
Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim
Guidance" (USEPA 2000a) recommends a default dermal absorption factor for semivolatile
organic compounds of 10% as a screening method for the majority of SVOCs without dermal
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absorption factors. Default dermal absorption values for other chemicals (VOCs and inorganics)
are not recommended in the new guidance. Therefore, the assumption of 1% for inorganics and
10% for volatiles is no longer included in the Region 9 PRG table. This change has minimal
impact on the final risk-based calculations because human exposure to VOCs and inorganics in
soils is generally driven by other pathways of exposure.

4.4 Soils - Migration to Groundwater

The methodology for calculating SSLs for the migration to groundwater was developed to
identify chemical concentrations in soil that have the potential to contaminate groundwater.
Migration of contaminants from soil to groundwater can be envisioned as a two-stage process:
(I) release of contaminant in soil leachate and (2) transport of the contaminant through the
underlying soil and aquifer to a receptor well. The SSL methodology considers both of these fate
and transport mechanisms.

SSLs are backcalculated from acceptable ground water concentrations (i.e. nonzero MCLGs,
MCLs. or risk-based PRGs). First, the acceptable groundwater concentration is multiplied by a
dilution factor to obtain a target leachate concentration. For example, if the dilution factor is 10
and the acceptable ground water concentration is 0.05 mg/L, the target soil leachate concentration
would be 0.5 mg/L. The partition equation (presented in the Soil Screening Guidance document)
is then used to calculate the total soil concentration (i.e. SSL) corresponding to this soil leachate
concentration.

The SSL methodology was designed for use during the early stages of a site evaluation when
information about subsurface conditions may be limited. Because of this constraint, the
methodology is based on conservative, simplifying assumptions about the release and transport
of contaminants in the subsurface. For more on SSLs, and how to calculate site-specific SSLs
versus generic SSLs presented in the PRG table, the reader is referred to the Soil Screening
Guidance document (USEPA 1996a,b).

4.5 Soil Saturation Limit

The soil saturation concentration "sat" corresponds to the contaminant concentration in soil at
which the absorptive limits of the soil particles, the solubility limits of the soil pore water, and
saturation of soil pore air have been reached. Above this concentration, the soil contaminant may
be present in free phase, i.e., nonaqueous phase liquids (NAPLs) for contaminants that are liquid
at ambient soil temperatures and pure solid phases for compounds that are solid at ambient soil
temperatures.

Equation 4-10 is used to calculate "sat" for each volatile contaminant. As an update to RAGS
HHEM, Part B (USEPA 199 la), this equation takes into account the amount of contaminant that
is in the vapor phase in soil in addition to the amount dissolved in the soil's pore water and
sorbed to soil particles.

Chemical-specific "sat" concentrations must be compared with each VF-based PRG because a
basic principle of the PRG volatilization model is not applicable when free-phase contaminants
are present. How these cases are handled depends on whether the contaminant is liquid or solid
at ambient temperatures. Liquid contaminant that have a VF-based PRG that exceeds the "sat"
concentration are set equal to "sat" whereas for solids (e.g., PAHs), soil screening decisions are
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based on the appropriate PRGs for other pathways of concern at the site (e.g., ingestion).
4.6 Ground Water/Surface Water - Ingestion and Inhalation

Calculation of PRGs for ingestion and inhalation of contaminants in domestic water is based on
the methodology presented in RAGS HHEM, Part B (USEPA 199 la). Ingestion of drinking
water is an appropriate pathway for all chemicals. For the purposes of this guidance, however,
inhalation of volatile chemicals from water is considered routinely only for chemicals with a
Henry's Law constant of 1x10° atm-mVmole or greater and with a molecular weight of less
than 200 g/mole.

For volatile chemicals, an upperbound volatilization constant (VFW) is used that is based on all
uses of household water (e.g showering, laundering, and dish washing). Certain assumptions
were made. For example, it is assumed that the volume of water used in a residence for a family
of four is 720 L/day, the volume of the dwelling is 150,000 L and the air exchange rate is 0.25 air
changes/hour (Andelman in RAGS Part B). Furthermore, it is assumed that the average transfer
efficiency weighted by water use is 50 percent (i.e. half of the concentration of each chemical in
water will be transferred into air by all water uses). Note: the range of transfer efficiencies
extends from 30% for toilets to 90% for dishwashers.

4.7 Default Exposure Factors

Default exposure factors were obtained primarily from RAGS Supplemental Guidance Standard
Default Exposure Factors (OSWER Directive, 9285.6-03) dated March 25, 1991 and more
recent information from U.S. EPA's Office of Solid Waste and Emergency Response, U.S.
EPA's Office of Research and Development, and California EPA's Department of Toxic
Substances Control (see Exhibit 4-1).

Because contact rates may be different for children and adults, carcinogenic risks during the first
30 years of life were calculated using age-adjusted factors ("adj"). Use of age-adjusted factors
are especially important for soil ingestion exposures, which are higher during childhood and
decrease with age. However, for purposes of combining exposures across pathways, additional
age-adjusted factors are used for inhalation and dermal exposures. These factors approximate the
integrated exposure from birth until age 30 combining contact rates, body weights, and exposure
durations for two age groups - small children and adults. Age-adjusted factors were obtained
from RAGS PART B or developed by analogy (see derivations next page).
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For soils only, noncarcinogenic contaminants are evaluated in children separately from adults.
No age-adjustment factor is used in this case. The focus on children is considered protective of
the higher daily intake rates of soil by children and their lower body weight. For maintaining
consistency when evaluating soils, dermal and inhalation exposures are also based on childhood
contact rates.

(1) ingestion([mg-yr]/[kg-d]:

ED x IRS (ED - ED,) x IRS
JFS,

(2) skin contact([mg-yr]/[kg-d]:

ED x AF X SA (ED - ED ) x AF x SA
=SFS

(3) inhalation ([m3-yr]/[kg-d]):

ED x IRA (ED - ED ) x IRA
InhF .. = ——c-————2 + ———r.————£—————1ad] BW BW
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EXHIBIT 4-1
STANDARD DEFAULT FACTORS

CSFo
CSFi
RfDo
RfDi

TR
THQ

BWa
BWc

ATc
ATn

SAa

SAc

AFa

AFc

ABS

IRAa
IRAc

IRWa
IRWc

IRSa
IRSc
IRSo

EFr
EFo

EDr
EDc
EDo

IFSadj
SFSadj
InhFadj
IFWadj

VFw
PEF
VFs
sat

Definition (units) Default

Cancer slope factor oral (mg/kg-d)-1
Cancer slope factor inhaled (mg/kg-d)-1 -
Reference dose oral (mg/kg-d) -
Reference dose inhaled (mg/kg-d) -

Target cancer risk 10*
Target hazard quotient 1

Body weight, adult (kg) 70
Body weight, child (kg) 15

Averaging time - carcinogens (days) 25550
Averaging time - noncarcinogens (days) ED*365

Exposed surface area for soil/dust (cm2/day)
- adult resident 5700
- adult worker 3300
Exposed surface area, child in soil (cm2/day) 2800

Adherence factor, soils (mg/cm2)
- adult resident
- adult worker
Adherence factor, child (mg/cm2)

Skin absorption defaults (unitless):
- semi-volatile organics
- volatile organics
- inorganics

Inhalation rate - adult (m3/day)
Inhalation rate - child (m3/day)

Drinking water ingestion - adult (L/day
Drinking water ingestion - child (Uday)

Soil ingestion - adult (mg/day)
Soil ingestion - child (mg/day).
Soil ingestion - occupational (mg/day)

Exposure frequency - residential (d/y)
Exposure frequency - occupational (d/y)

Exposure duration - residential (years)
Exposure duration - child (years)
Exposure duration - occupational (years)

Age-adjusted factors for carcinogens:
Ingestion factor, soils ([mg-yr]/[kg-d])
Dermal factor, soils ([mg-yr]/[kg-d])
Inhalation factor, air ([m3-yr]/[kg-d])
Ingestion factor, water ([L-yrj/[kg-d])

Volatilization factor for water (Urn3)
Paniculate emission factor (m3/kg)
Volatilization factor for soil (m3/kg)
Soil saturation concentration (mg/kg)

0.07
0.2
0.2

0.1

20
10

2
1

100
200
50

350
250

30'
6
25

114
361
11
1.1

0.5
See below
See below
See below

Reference

IRIS, HEAST, or NCEA
IRIS, HEAST. or NCEA
IRIS, HEAST, or NCEA
IRIS, HEAST, or NCEA

RAGS (Part A). EPA 1989 (EPA/540/1-89/002)
Exposure Factors, EPA 1991 (OSWER No. 9285.6-03)

RAGS(Part A), EPA 1989 (EPA/540/1-89/002)

Dermal Assessment. EPA 2000 (EPA/540/R-99/005)

Dermal Assessment, EPA 2000 (EPA/540/R-99/005)

Dermal Assessment, EPA 2000 (EPA/540/R-99/005)

Dermal Assessment, EPA 2000 (EPA/540/R-99/005)

Dermal Assessment, EPA 2000 (EPA/540/R-99/005)
Dermal Assessment, EPA 2000 (EPA/540/R-99/005)
Dermal Assessment, EPA 2000 (EPA/540/R-99/005)

Exposure Factors, EPA 1991 (OSWER No. 9285.6-03)
Exposure Factors. EPA 1997 (EPA/600/P-95/002Fa)

RAGS(Part A), EPA 1989 (EPA/540/1 -89/002)
PEA, Cal-EPA (DTSC, 1994)

Exposure Factors. EPA 1991 (OSWER No. 9285.6-03)
Exposure Factors, EPA 1991 (OSWER No. 9285.6-03)
Exposure Factors, EPA 1991 (OSWER No. 9285.6-03)

Exposure Factors, EPA 1991 (OSWER No. 9285.6-03)
Exposure Factors, EPA 1991 (OSWER No. 9285.6-03)

Exposure Factors, EPA 1991 (OSWER No. 9285.6-03)
Exposure Factors, EPA 1991 (OSWER No. 9285.6-03)
Exposure Factors. EPA 1991 (OSWER No. 9285.6-03)

RAGS(Part B), EPA 1991 (OSWER No. 9285.7-01 B)
By analogy to RAGS (Part B)
By analogy to RAGS (Part B)
By analogy to RAGS (Part B)

RAGS(Part B), EPA 1991 (OSWER No. 9285.7-01 B)
Soil Screening Guidance (EPA 1996a.b)
Soil Screening Guidance (EPA 1996a,b)
Soil Screening Guidance (EPA 1996a.b)

Footnote:
'Exposure duration for lifetime residents is assumed to be 30 years total. For carcinogens, exposures are combined for children (6 years)
and adults (24 years) .
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4.8 Standardized Equations

The equations used to calculate the PRGs for carcinogenic and noncarcinogenic contaminants are
presented in Equations 4-1 through 4-8. The PRO equations update RAGS Part B equations. The
methodology backcalculates a soil, air, or water concentration level from a target risk (for carcinogens)
or hazard quotient (for noncarcinogens). For completeness, the soil equations combine risks from
ingestion, skin contact, and inhalation simultaneously. Note: the electronic version of the table also
includes pathway-specific PRGs, should the user decide against combining specific exposure pathways;
or, the user wants to identify the relative contribution of each pathway to exposure.

To calculate PRGs for volatile chemicals in soil, a chemical-specific volatilization factor is calculated
per Equation 4-9. Because of its reliance on Henry's law, the VFS model is applicable only when the
contaminant concentration in soil is at or below saturation (i.e. there is no free-phase contaminant
present). Soil saturation ("sat") corresponds to the contaminant concentration in soil at which the
adsorptive limits of the soil particles and the solubility limits of the available soil moisture have been
reached. Above this point, pure liquid-phase contaminant is expected in the soil. If the PRG calculated
using VFS was greater than the calculated sat, the PRG was set equal to sat, in accordance with Soil
Screening Guidance (USEPA 1996 a,b). The equation for deriving sat is presented in Equation 4-10.

PRG EQUATIONS

Soil Equations: For soils, equations were based on three exposure routes (ingestion, skin contact, and
inhalation).

Equation 4-1: Combined Exposures to Carcinogenic Contaminants in Residential Soil

TR x ATc
(m9 g ~ IPS H. x CSF SFS H. x ABS x CSF JnhF rf. x CSF

EFr[ (———ifZ—————2) + (———'-£—————————£) + (————!*—————i)]
I06mg/kg lO^mg/kg VF*

Equation 4-2: Combined Exposures to Noncarcinogenic Contaminants in Residential Soil

THQ x BW x AT
I IRS i SA x AF x ABS i IRA

EF x ED ( ( —— x —————c-— ) + ( ——— x ——-————————— ) + ( —i— x ———- } ]
RfDo io6mg/kg RfD0 I06mg/kg *

C(mg/kg) -

Equation 4-3: Combined Exposures to Carcinogenic Contaminants in Industrial Soil
TR x BN x AT_

Clmg/kg) -
IRS x CSF SA x AF x ABS x CSF IRA x CSF

, x ED, [ (——2—————£) «• (——2————-————————2) + (——2—————i}]
I06mg/kg I06mg/kg VF"

Footnote:
"Use VFS for volatile chemicals (defined as having a Henry's Law Constant [atm-mVmol] greater than 10"5 and a molecular
weight less than 200 grams/mol) or PEF for non-volatile chemicals.
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THQ x BW x AT
C(mg/kg) = —————— 3

i IRS i SA X AF x ABS i IRA
EF x EDI ( ——— X ————^— ) + ( —^— X ——-————————— ) + ( —±— x ———1

RfD, IQ^mg/kg RfDo 10°mg/kg RfD. VF*

Equation 4-4: Combined Exposures to Noncarcinogenic Contaminants in Industrial Soil

Tap Water Equations:

Equation 4-5: Ingestion and Inhalation Exposures to Carcinogenic Contaminants in Water

TR x AT, x 1000ug/mg
C ( u g / L ) =

EFr( (IFWad] x CSFo) + (VFu x InhFad. x CSF.)]

Equation 4-6: Ingestion and Inhalation Exposures to Noncarcinogenic Contaminants in Water

THQ x BWa x ATn x lOOQug/mg
IRW VF x IRA

C(ug/L) =

Air Equations:

Equation 4-7: Inhalation Exposures to Carcinogenic Contaminants in Air

TR x AT x lOOOug/mg
C(ug/m 3 ) = ——————-——————-——

EFr x InhFad. x CSF.

Equation 4-8: Inhalation Exposures to Noncarcinogenic Contaminants in Air

THQ x RfD. x BW x AT x 1000uglmg
C(ug/m2) = ———————i————£————1—————-——-

EF x ED x IRA

Footnote:
'Use VFS for volatile chemicals (defined as having a Henry's Law Constant [atm-m'/mol] greater than 10"' and a molecular
weight less than 200 grams/mol) or PEF for non-volatile chemicals.
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SOIL-TO-AIR VOLATILIZATION FACTOR (VFJ

Equation 4-9: Derivation of the Volatilization Factor

where:

VFAm3/kg) = (Q/C) x
( 3 . 1 4 x D, x D 1 / 2

A - x ! C T 4 ( m 2 / c m 2 )
(2 x pb x DA)

p K + e + e X

Parameter

VFS

DA

Q/C

Pb

e

p,
Di

H

H'

Dw

Definition (units')

Volatilization factor (mj/kg)

Apparent diffusivity (cm2/s)

Inverse of the mean cone, at the center of a
0.5-acre square source (g/m:-s per kg/m3)

Exposure interval (s)

Dry soil bulk density (g/'cm3)

Air filled soil porosity (L^/L^,)

Total soil porosity (Lp,,,,/!̂ ,,)

Water-filled soil porosity (L^^L^)

Soil particle density (g/cm3)

Diffusivity in air (cm:/s)

Henry's Law constant (atm-mVmol)

Dimensionless Henry's Law constant

Diffusivity in water (cnr/s)

Soil-water partition coefficient (cmVg) = K,,.̂

Soil organic carbon-water partition coefficient (cmVg)

Fraction organic carbon in soil (g/g)

Default

68.81

9.5 x 10"

1.5

0.28 or n-0w

0.43orl-(Pb/ps)

0.15

2.65

Chemical-specific

Chemical-specific

Calculated from H by multiplying by 41
(USEPA 199la)

Chemical-specific

Chemical-specific

Chemical-specific

0.006 (0.6%)
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SOIL SATURATION CONCENTRATION (sat)

Equation 4-10: Derivation of the Soil Saturation Limit

sat =

Parameter

sat

S

Pb

n

Ps

e.

H

H1

Definition (units)

Soil saturation concentration (mg/kg)

Solubility in water (mg/L-water)

Dry soil bulk density (kg/L)

Total soil porosity (L^/L^,)

Soil particle density (kg/L)

Soil-water partition coefficient (L/kg)

Soil organic carbon/water partition coefficient (L/kg)

Fraction organic carbon content of soil (g/g)

Water-filled soil porosity (L^^/L^)

Air filled soil porosity (Lu/Lmt)

Average soil moisture content

Henry's Law constant (atm-mVmol)

Dimensionless Henry's Law constant

Default

Chemical-specific

1.5

0.43 or I - (Pb/ps)

2.65

K^ x foc (chemical-specific)

Chemical-specific

0.006 or site-specific

0.15

0.28 or n-0w

0.1

Chemical-specific

H x 41, where 41 is a units
conversion factor

830070145
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SOIL-TO-AIR PARTICULATE EMISSION FACTOR (PEF)

Equation 4-11: Derivation of the Particulate Emission Factor

3600s//}PEF(m3/kg) = Q/C x
0 .036 x ( l - V ) x ( U m / U t ) 3 x F ( x )

Parameter Definition (units) Default

PEF Particulate emission factor (m3/kg) 1.316 x 10'

Q/C Inverse of the mean concentration at the center 90.80
of a 0.5-acre-square source (g/rrr-s per kg/m3)

V Fraction of vegetative cover (unitless) 0.5

Um Mean annual windspeed (m/s) 4.69

U, Equivalent threshold value of windspeed at 7 m (m/s) 11.32

F(x) Function dependent on U,/U, derived using 0.194
Cowherd (1985) (unitless)
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Key i=lRlS h=HEAST n=NCEA i=WITHORAWN o=Oth«i ERA DOCUMENTS r=ROUTE EXTRAPOLATION ca=CANCER PRG nc=NONCAMCER PRO Mt=SQH SATURATION ma»=CEILING LIMIT '(wtwe. nc < 100X ca) "[where nc < IPX ca)

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGs)

V Ikin
SFo RfDo SFI RICK O abl CAS No

1/(mg/kg-d) (mg/kg-d) 1/(mgAg-d) (mg/fcg-d) C loils
Rtlidtnlial Industrial AmblonlAir TapWalor
SoH(mg/kg) Sou (mo/kg) (ug/m'3) (ug/l)

SOIL SCREENING LEVELS
Migration lo Ground Wilar

OAF 20 DAF 1
(mo/Kg) ImoAa)

87E-03 i 40E-03 1 8 7E-03 r 4 OE-03 r 0 30560-19-1
77E-03 I 26E-03 i 1 75-07-0

20E-02 t 2 OE-02 r 0 01 34256-82-1

1 OE-01 1 1 06-01 f 1 67-64-1
80E04 h SOE-04 r 0 01 75865
6 OE-03 > 17E-02 I 1 7^058

1 OE-01 i 5 7E-06 x 1 98-86-2
1 IE-01 0 1 3E-02 1 1 IE-01 r 1 3E-02 t 0 01 50594-66-6

20E-02 h 57E-06 I 1 107-02 8

46E+00 1 20E-04 i 4 6E*00 i 20E-04 f 0 01 79-06-1
50E41 1 29E-04 I 0 01 79-10-7

54E-01 i 106^3 h 24E-01 i 5 7E-04 i 1 107-13-1

B IE-02 h 106-02 i 80E-02 r 1 OE-02 r 0 01 15972-60-8
1 5E-01 i 1 5E-01 r 0 01 1596-94-5
10E-03 1 10E-03 1 0 01 116-06-3

10E-03 i tOE-03 r 0 01 164648-4
1 7E*01 1 3 OE-05 1 1 7E»01 i 3 OE-05 r 0 01 309-00-2

2SE-01 i 25E-01 c 0 01 5565-64-8

SOE-03 1 50E-03 r 0 01 107-18-6
506-02 • 29E-04 I 0 01 107-05-1
1 0E*00 n 1 4E-03 n 0 7429-90-5

4 OE-04 I 0 20859-73-8
30E-04 1 3 OE-04 r 0 01 67485-29-4
906-03 I 906-03 r 0 01 634-12-8

70E-02 h 70E-02 1 0 01 591-27-5
2 OE-05 h 2 OE-05 r 0 01 504 24 5
25E-03 1 25E-03 1 0 01 3308*61-1

29E-02 i 7664-41-7
2 OE-01 i 0 01 7773-06-0

57E-03 i 70E-03 n 5 7E -03 r 2 9E-04 I 0 0.1 62-53-3
4 OE-04 1 0 7440-36-0
5 OE-04 h 0 1314-60-9
9 OE-04 h 0 28300-74-5

4 OE-04 n 0 1332-814
4 OE-04 h 57E-05 I 0 1309644

1 3E-02 i 1 3E-02 (0 01 74115-24-5

2 56-02 1 5 OE-02 h 2 56-02 i 5 OE-02 r 0 01 140-57-8
3 OE-04 1 0 003 744038-2

156.00 1 3 OE-04 i 156.01 I 0 003 7440-38-2

14E-05 > 0 7784-42-1
90E03 1 90EO3 ' 01 76578-126
SOE-02 1 50E02 r 0 01 3337-71-1

22E-01 h 35E02 n 2 2E-01 1 35EOT 1 0 01 1912-24-9
4 OE-04 i 4 OE-04 r 0 01 71751-41-2

116-01 I 1 IE-01 i 0 01 103-33-3
7 OE-02 i 146-04 h 0 7440-39-3
40E-03 t 40E-03 r 0 01 114-26-1
3 OE-02 i 3 OE-02 1 0 01 43121-43-3
25642 { 256OT 1 0 01 68359-37-5
3 OE-01 i 3 OE-01 10 01 1861-40-1
5 OE-02 1 5 OE-02 1 0 01 17804-35-2

3 OE-02 i 30EO2 I 0 01 2505749-0
1 0E-01 1 106-01 r 0 01 100-52-7

556-02 i 30E-03 n 276-02 i 176-03 n 1 71-43-2

Acephate
Acetaldehyde
Acetochlor
Acetone
Acetone cyanohydrin
Acetonitrile
Acetophenone
Acifluorfen
Acrolein
Acrylamide
Acrylic acid
Acrylonitrile
Alachlor
Alar
Aldicarb
Aldicarb sullone
Aldrin
Ally
Allyl alcohol
Allyl chloride
Aluminum
Aluminum pnospnide
Amdro
Ametryn
m-Aminophenol
4-Aminopyridine
Amitraz
Ammonia
Ammonium sulfamate
Aniline
Antimony ana compounds
Antimony pentoxide
Antimony potassium tartrate
Antimony tetroxide
Antimony trioxide
Apollo
Aramite
Arsenic (noncancer endpoint)
Arsenic (cancer endpoint)
Arsme (see arsenic lor cancer endpoint)
Assure
Asulam
Atrazme
Avermectin B1
Azobenzene
Barium and compounds
Baygon
Bayleton
Baylnroid
Benefin
Benomyl
uentazon
Benzaldehyde
Benzene

56E+01 ca" 28E+02 ca- 7 7E-01 ca- 7.7E+00 c.-
1.1E+01 ca- 2.3E + 01 ca" 8.7E-01 ca- 1.7E + 00 ca
1.2E+03 nc 1.8E + 04 nc 7.3E+01 nc 7.3E + 02 nc
l.Bb+03 nc 6 2b + 03 nc 3./b+U2 nc b.lb+02 nc
49E+01 nc 70E+02 ™ 2 9E+00 nc 2 9E*01 nc
27E+02 nc 1 7E+03 nc 6 2E+01 nc 7 9E*01 nc
4.9b-01 nc 1 6t + DO nc 2.1fc-02 nc 4.2fc-UZ nc
44E+00 ca 22E»01 o 6 1E-02 c. 6.1E-01 ca
1 OE-01 nc 34E-01 nc 21E-02 nc 42E-02 nc
1.1b-01 a &4b-Ul ca 1 St-03 ca 1 Sb-U^ c»
2.9E+04 nc 1.0E+05 max 1.0E+00 nc 1.8E+04 nc
2.1E-01 ca- 5.1E-01 ca- 2.8E-02 ca- 3.9E-02 ca-
B.Db+00 ca 3.1t+01 ca B 4b-OZ ca B 4b-01 ca
9.2E+03 nc 1.0E+05 mn 55E+02 nc S.5E+03 nc
6.1E+01 nc 8.8E+02 nc 3.7E+00 nc 3.6E+01 nc
B.lh+01 nc B.Hb+U2 nc 3.7fc+00 nc 3 6b+01 nc
29E-02 ca- 1.5E-01 c. 3 9E-04 c. 4 OE-03 o
1.5E+04 nc 1.0E+05 ma« 9.1E+02 ™ 9.1E+03 nc
3.1b+UZ nc 4 4b+03 nc I.Bt+01 nc I.Bb+02 nc
3.0E+03 ~ 43E+04 nc 1.0E+00 nc 1.8E+03 nc
7.6E+04 nc 1.0E+OS ma. 5.1E + 00 nc 3.6E+04 nc

3.1b+01 nc B.Zb+U2 nc I.Sb+01 nc
1.8E+01 nc 2.6E+02 nc 1.1E+00 nc 1.1E + 01 nc
5.5E+02 nc 7.9E+03 nc 3.3E+01 nc 3.3E+02 nc
4.3E+03 nc B.Zb+04 nc 2.6E+UZ nc Z6h+03 nc
1.2E+00 nc 1.8E+01 nc 7.3E-02 nc 7.3E-01 nc
1.5E+02 nc 2.2E+03 nc 9.1E+00 nc 9.1E+01 ™

I.Ob+OZ nc

1.2E+04 nc 1.0E+05 max 7.3E + 03 nc
8.5E+01 ca" 43E + 02 ca- 1.0E+00 nc 1.2E + 01 ca-
3.1b+01 nc B Zb+UZ nc I.Sb+01 nc
39E+01 nc 1.0E+03 nc 1.8E + 01 nc
7.0E+01 nc 1.8E+03 nc 3.3E + 01 nc
3.1E+U1 nc 8.Zb+OZ nc 1.5b + D1 nc
3.1E+01 nc 8.2E+02 nc 2.1E-01 nc 1.SE+01 nc
7.9E+02 nc 1.1E+04 nc 4.7E+01 nc 4.7E+02 nc
1.9b+01 ca g.9t+U1 ca 2.7fc-01 ca Z.7b+00 ca
2.2E+01 nc 44E+02 nc
3.9E-01 c,- 2.7E+00 ca 4.5E-04 ca 4.5E-02 ca

t> Zb-UZ nc
55E+02 nc 7.9E+03 ™ 3.3E+01 nc 3.3E+02 ™
3.1E+03 nc 4.4E+04 nc 1.8E+02 nc 1.8E+03 nc
Z.Zb+00 ca 1.1b+01 ca 3.1b-UZ ca 3. Ob-01 ca
24E+01 nc 3.5E+02 nc 1.5E+00 nc 1.5E+01 nc
4.4E+00 ca 2.2E+01 ca 6.2E-02 ca 6.1E-01 ca
S.4b+03 nc 1.Ub+U5 max S Zb-01 nc 2 bb + 03 nc
2.4E+02 nc 3.5E+03 nc 1 5E+01 nc 1.5E+02 nc
1 8E«03 nc 26E+04 nc 1.1E+02 ™ 1.1E+03 nc
l.db+03 nc 2.Zb+U4 nc y.lt+01 nc 9.1t + UZ nc
1 8E+04 nc 1 OE+05 max 1 1E+03 nc 1 1E + 04 nc
3.1E+03 nc 4.4E+04 nc 1.8E+02 nc 1.8E+03 nc
l.Bb+03 nc Z.bb+04 nc l.lb+OZ nc 1.1b+03 nc
6.1E+03 nc 88E+04 nc 3.7E+02 ™ 3.6E+03 nc
6.5E-01 ca- 1 5E + 00 ca- 2.5E-01 ca- 3.5E-01 ca-

1.6E+01 8. Ob-01

5.0E-01 2.0E-02

S.Ob+00 30b-01

2.9E+01 1.0E+00

1 6b+03 B2b+01

3.0E-02 2.0E-03

00
CO
O
O-»J
O

-U
00



Key i=iRIS h=HEAST n=NCEA *=WITHDRAWN o^Olher EPA DOCUMENTS r=ROUTE EXTRAPOLATION ca=CANCER PRO nc=NONCAfJCER PRG «at=SQIL SATURATION ma>=CEILING LIMIT '(wtiefe ncOOOXca) "(wtwe nc < 1QX c»)

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGs)

V «m
SFo RIDo SFI RICK O ib< CAS No

1/(mg/kg-d) (mgJVg-d) 1/(mg/kg-d) (mg/kg-d) C soils

23E»02 i 30E-03 1 2 3E*02 i 306-03 ' 0 01 92-87-5
40E*00 1 4OE*00 r 0 01 65-65-0

13E«01 i 1 3E»01 r 001 9807-7

30E-01 h 30E-01 . 0 01 100-51*
1 7E-01 1 1 7E-01 1 1 100-44-7

20E03 i S4E.OO i 5 7E-06 i 0 7440-41.7

1 06 04 i 1 0E-04 r 0 0 1 141-66-2
1 5E-02 i 1 5E-02 I 0 0 1 82657-04.3
5 OE-02 1 50E-02 I 1 92524

1 1E'00 t 12E*00 i 1 111-44-4
70E-02 h 40E-02 i 3 5€-02 n 4 OE-02 r 1 10B-60-1
2 2E»02 I 2 2E-02 I 1 542-88-1

7 OE-02 h 4 OE-02 i 3 5E-02 h 4 OE-02 t 1 108-60-1
14E-02 i 20E02 i 14E-02 1 2 2E-02 r 0 01 117-81-7

5 OE-02 1 5 OE-02 r 0 01 80-05-7

9 OE-02 i 57E-03 n 0 01 7440-42-8
20E04 h 0 01 7637 -07-2

2 OE-02 n 29E-03 n 1 108-86-1

62E-02 i 2 OE02 I 6 2E-02 r 2 OE-O2 > 1 75-27-4
79E-03 > 2 OE-02 I 3 9E-03 1 20E42 r 0 01 7S-25-2

1 4E-03 1 1 4E-03 1 1 74-83-9

0 0 1 101-55-3
50E-03 n 50E-03 r 0 01 2104-96-3
2 OE-02 1 2 OE-02 r 0 01 1689-84-5

2 OE-02 I 20E-02 r 0 01 1689-99-2
18E>00 r HE'00 1 1 106-99-0

10E-01 i 10E-01 r 0 01 71-36-3

SOE-02 i 5 OE-02 r 0 01 2008-41-5
1 0C412 n 1 OE-02 r 1 104-51-8
1 0E-02 n 1 OE-02 I 1 135-98-8
1 0E-02 n 10E-02 1 1 98-06-6
20E-01 1 20E-01 1 0 01 85^8-7
1 OE«00 i 1 OE'OO f 0 0 1 85-70-1

30E-03 h 30E-03 r 0 01 7SW-5
5 OEM i 63E>00 i 0 0001 7440-43-9

SOE-01 i 50E-01 r 0 01 105-60-2
86E-03 n 20E-03 I 86E-03 r 20E-03 r 0 01 2425-06-1
3 5E 03 H 1 3E-01 I 3 SE-03 r 1 1E-01 r 0 0 1 133-06-2

1 0E-01 i 1 1E-01 r 0 01 63-25-2
2 OE-02 n 20E-02 r 0 01 8«-74.e

SOE03 i 50E-03 I 0 01 1563-662

10E-01 i 20E41 1 1 75-15-0
13E-01 i 70E-04 1 5 IE -02 1 7 OE-04 r 1 56-23-5

10EO2 1 1 0E-02 1 0 01 55285-14-8

10E-01 1 10E-01 I 0 01 S234«-4
1SE-02 I 15E-02 r 0 01 133-90-4

40E-01 h 40E-01 r 0 01 118-75-2

3SE01 1 50604 i 3SE-01 i JOE 04 > 0 004 12789036
20EO2 1 2 OE-02 I 0 01 90982-32-4
10EXM I 57E-05 n 7782-50-5

5 7E-05 I 10049-04-4

1 107-20-0
20E-03 h 20E-03 r 0 01 79-11-8

R«skl«nlial InduslHal AmbKnIAir Tip W««
Soil (mg/Vg) Soil (mg/kg) (ug/m*3) (ug/1)

SOIL SCREENING LEVELS
Migration lo Ground Wattr

DAT 20 D«F 1
Imcykgl (moAg)

Benzidine
Benzole acid
Benzotrichloride
Benzyl alconoi
Benzyl chloride
Beryllium and compounds
Hidrm
Biphenlhrin (Talstar)
1.1-Biphenyl
bis(Z-cnioroetnyi)etner
Bis(2-chloroisopropyl)ether
Bis(chloromethyl)ether
bns(2-cnioro-l -metnyietnyljemer
Bis(2-ethylhexyl)phthalate(DEHP)
Bisphenol A
Boron
Boron trifluocide
Bromobenzene
bromodichloromethane
Bromoform (tribromomethane)
Bromomethane (Methyl bromide)
4-bromophenyl phenyl ether
Bromophos
Bromoxynil
Bromoxynil oclanoate
1.3-Butadiene
1-Bulanol
bulylale
n-Butylbenzene
sec-Butylbenzene
ten-Bulyibenzene
Butyl benzyl phthalate
Butylphthalyl butylglycolate
uacodylic acid
Cadmium and compounds
"CAL-Modified PRG" (PEA, 1994)

uaproiactam
Captafol
Captan
(Jarbaryl
Carbazole
Carbofuran
carbon disultide
Carbon tetrachloride
Carbosulfan
carboxin
Chloramben
Chloranil
uniordane
Chlorimuron-ethyl
Chlorine
cnionne dioxide
ChloroacetaWehyde
Chloroacetic acid

2.1E-03 ca 1.1E-02 c, 29E-05 ca 2.9E-04 ca
1 OE+05 ma, 1 OE+05 m., 1 5E+04 nc 1 5E+05 ^
37E-02 ca 1.9E-01 c. 5 2E-04 ca 5 2E-03 c.
1 8E+04 nc I.Ob+US m«t 1 1b*03 nc l.lt+04 nc
B9E-01 ca 23E+00 ca 4 OE-02 ca 6 6E-02 ca
1 5E+02 IK 22E+03 ca- 8 OE-04 ca- 7 3E+01 nc
6 1E+00 nc B BE + 01 nc 3 ^t-01 nc 3.6E+00 nc
9 2E+02 nc 1 3E*04 nc 5 5E+01 nc 5 5E+02 nc
3 5E+02 ..i 3 5E+02 sai 1 8E+02 nc 3 OE+02 nc
i.lb-UI ca 6 Zt-Ul ca b 8h-UJ ca S Hb-03 ca
29E*00 ca 81E + 00 ca 1 9E-01 ca 27E-01 ca
1 9E-04 ca 44E-04 c. 3 1E-05 ca 5 2E-05 ca
2.Sb+00 ca B Ib+UO ca 1.9b-U1 ca Z./b-OI ca
3.5E+01 c«- 1 8E+02 ca 48E-01 ca 4 8E+00 ca
3.1E+03 nc 44E*04 nc 1 8E*02 nc 1.8E+03 nc
b.6b+U3 nc f.9b+U4 nc 2.1E+01 nc 3.3b+03 nc

7.3E-01 nc
28E+01 nc 92E+01 nc 1 OE+01 ™ 2.0E+01 nc
1.0E+00 ca 2 4b + UU ca l.lh-UI ca I.Bt-Ul ca
62E+01 ca- 31E+02 ca- 1.7E+00 ca- 8 5E+00 c.-
39E+00 nc 1.3E+01 nc 52E+00 ™ 8 7E+00 ™

31E+02 nc 44E+03 nc 1 8E+01 nc 1 8E+02 nc
1 2E+03 nc 1 8E+04 nc 73E+01 nc 7.3E+02 nc
1.2E+03 nc 1.8fc+u4 nc /.3b+Ul nc ^,3b + Ui! nc
3 5E-03 ca 7 6E-03 ca 3.7E-03 ca 6 2E-03 ca
61E+03 nc 88E+04 nc 3.7E+02 nc 3 6E+03 nc
3.1b+U3 nc 4 4b+D4 nc 1 Bb+Oi! nc 1.8b+03 nc
1 4E+02 nc 24E+02 .» 3 7E*01 nc 6 1E+01 nc
1.1E+02 nc 22E + 02 .al 3 7E*01 nc 6 1E + 01 nc
1.3fc+U^ nc 3 ab+Ui lat 3 ?b+U1 nc 6.1b+01 nc
1 2E+04 nc 1.0E+05 ma, 7 3E+02 nc 7 3E+03 nc
6.1E+04 nc 1.0E+05 max 3.7E+03 nc 3 6E+04 nc
1 BE+OZ nc 2.bh+U3 nc l.lb+01 nc 1 Ib+UZ nc
37E+01 nc 8.1E+02 nc 1 1E-03 ca 1.8E+01 nc
90E+00

57E+01 ca- 2.9E+02 ca- 7 8E-01 ca- 7 8E+00 ca"
1.4E+02 ca- 7.0E+02 ca 1.9E+00 ca 1 9E+01 ca
B.lb+03 nc 8.8b+U4 nc 4.0b+UZ nc 3.6b+03 nc
24E+01 ca 1.2E+02 ca 34E-01 ca 3.4E+00 ca
3.1E+02 nc 4.4E+03 nc 1.8E + 01 nc 1 8E+02 nc
3.6E+OZ ne / Zb+OZ l« r 3b+OZ nc 1.0E+03 nc
2.4E-01 ca" 53E-01 ca- 1.3E-01 ca- 1.7E-01 ca-
6.1E+02 nc 8.8E+03 nc 3.7E+01 nc 3.6E+02 nc
6 1b+U3 nc 8.8E+U4 nc 3.7E+UZ nc 3.6t+03 nc
9.2E+02 nc 1.3E+04 nc 5.5E+01 nc 5.5E+02 nc
1 2E+00 ca 6.1E+00 ca 1 7E-02 ca 1 7E-01 ca
1 6E+00 ea- 1.1E+01 ca' 1.9b-UZ ea- 1 8b-01 ca-

1 2E+03 nc 1 8E+04 nc 7.3E+01 nc 7.3E+02 nc
2.1E-01 nc

2 Ib-Ul nc

1.2E+02 nc 1 8E+03 nc 7 3E*00 nc 7.3E+01 nc

4 OE+02 20E+01

6 3E+01 30E+00

4 Ob-04 Z.Ob-Ut)

b Ob-01 3.0b-OZ
80E-01 4.0E-02
2.0E-01 1. OE-02

1 7E+01 9.0E-01

9 3E+02 8 1E+02

80E+00 40E-01

6.0E-01 3.0E-02

3.2^+01 Z.Ob+00
7.0E-02 30E-03

1 Ob+01 i>. Ob-01

00w
O
O

(O



Key <='RlS h=H6AST n=NCEA K=WITHDfl*WN o=Omgf EPA DOCUMENTS f^ROUTE EXTRAPOLATION cj=CANCEfl PRG r>c=NQNCANCER PRG iat=SOIL SATURATION ma*=CEILING LIMIT '(where gc<100Xcal "(wtwe nc<10Xca)

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGs)

V skin
SFo RIDo SFI Rfl> O >b« CAS No

1/(mg/Kg-d) (mg/kg-d) 1/(mg/Vg-d) (mg/kg-d) C totff
R»k«n1i«l Industrial AmbltnlAir T»pW<1«
So«(mgAg) SoMmgAg) (ug/m*3) (uo;i)

SOIL SCREENING LEVELS
MlgiMkm to Ground Watar

DAF 30 DAf 1
(mcykg) (mcyko)

B6E-06 r 66E-06 t 1 532-27-4

40E03 i 40E-03 f 0 01 106 474
2 OE-02 i 1 76-02 n 1 100 90-7

27E-01 h 20EOJ 1 27E-OI h 20€-02 r 0 01 510-15-6
20E-01 h 20E-01 r 0 01 74-11.3
2 OE-02 h 20E-02 r 0 01 9«-56-6
2 OE-02 h 20E-03 h 1 126-99-6
40E-01 h 40E-01 r 1 109-69-3
14E-01 r 14E-01 i 1 7S66-3

I4E.01 i 14E»01 1 1 7S-4M
29E-03 n 406-01 n 29E-03 I 29E'00 i 1 75-00-3

1 110-754
61E-03 1 10E-02 1 HE-02 1 66E-05 n 1 6746-3
13E-02 h 63E03 h 66E-02 n 1 74-87-3
58E01 h 5SE01 r 0 0.1 9«9 2

46E-01 h 46E-01 r 0 01 3169-93-3
B OE-02 1 B OE-02 ( 1 B1-S8-7

25E-02 h 25E-02 r 1 1 B8-73-3
1 1E 02 h 1 8E-02 r I 1 100-00-5

50E-03 i 50E-03 1 1 95-57-8
29E42 r 29E-02 ti 1 75-296

1 1E-02 h 1 SE-02 1 1 1E-02 r 1 SE-02 r 0 01 1897-45-6
2 OE-02 1 2 OE-02 1 1 95-494
20E-01 1 20E-01 r 0 01 101-21-3
30E-03 I 30E-03 r 0 01 2921-86-2
1 0E-02 h 1 0E-02 r 0 01 5596-13-0
5 OE-02 i 5 OE-02 CO 01 64902-72-3
aOE-04 h BOE-04 1 0 01 6023856-4

42E»01 1 0
1 5E*00 i 16065-83-1

30E-03 1 29E>02 I 0 18540-299

6 OE-02 n 7440-48-4

2 2E*OO i 0 8007-45-2
3 76 02 h 0 7440-50-8

1 9£»00 h 1 9E-00 i 1 123-73-9

1 06-01 i 1 1E-01 1 98 62-8

B4E-01 n 20E-03 h 8 4E-01 r 20E-03 0 01 21725-46-2
2 OE-02 i B6E-04 1 74-90-6

40E-02 i 4 OE-02 1 460-195
90E02 i 90E02 1 508-61 3
30E02 1 SOE-02 1 506-77-4
57E>00 r 57EMX) 1 110-J2-7
SOE*00 1 90E*OO 0 0 106-94-1
20E-01 1 20E-01 0 0 106-91-6

JOE -03 1 SOE-03 0 0 66085-65-6
1 0E-02 i 1 0E-02 0 0 52315-07-8
75E-03 i 7SE-03 0 0 66215-27-6

1 0E-02 1 1 0E-02 0 0 1661-32-1
3 OE-02 1 3 OE-02 0 0 7S-99-0
25E-02 1 2 SE-02 0 0 39515-41-6

24E-01 i 24E-01 i 0 003 72-54-6

34E-01 1 34E-01 c 0 003 7255-9
34E-01 1 50E-04 i 34E-01 1 5 OE-O4 f 0 003 90-29-3

2-Chloroacetophenone
4-Chloroaniline
Chlorobenzene
Uhlorobenziiaie
p-Chlorobenzoic acid
4-Chlorobenzotrifluoride
Z-Uhloro-1.3-butadiene
1-Chlorobutane
1-Chloro-1,1-dinuoroethane(HCFC-142b)
unioroamuoromeinane
Chloroethane
2-Chloroethyl vinyl ether
uniorororm
Chloromethane
4-Chloro-2-methylaniline
•l-uriloro-2-methylaniline hyarochlonde
beta-Chloronaphthalene
o-Chloronitrobenzene
p-unioronitrobenzene
2-Chlorophenol
2-Chloropropane
uniorotnaionii
o-Chlorotoluene
Chlorpropham
uniorpyntos
Chlorpyrifos- methyl
Chlorsulfuron
uniorthiopftos
Total Chromium (1 :6 ratio Cr VI:Cr III)
Chromium III
Chromium VI
"CAL-Modified PRG" (PEA, 1994)

Cobalt
uoKe uven bmissions
Copper and compounds
Crotonaldehyde
uumene (isopropyibenzene)
Cyanazine
Cyanide and compounds
cyanogen
Cyanogen bromide
Cyanogen chloride
cyclonexane
Cydohexanone
Cyclohexylamine
Cyhalothnn/Karate
Cypermethrin
Cyromazine
uaclhal
Dalapon
Danitol
DUD
DDE
DOT

3.3E-02 nc 1.1E-01 nc 3.1E-02 IK 5.2E-02 nc
24E+02 «: 3.5E+03 nc 1 5E+01 nc 1.5E+02 nc
1.5E+02 « 54E+02 « 6.2E+01 nc 1 1E+02 nc
1 Hb+00 a 9.1t+00 c. 2 Sb-02 ca 2.bb-01 c.
1 2E+04 nc 1 OE+05 ™ 7.3E+02 ™ 7.3E+03 ~
1 2E+03 nc 1 8E+04 nc 7.3E+01 nc 7.3E+02 ™
3.6E+00 nc 1.2b+01 nc 7 3E+DO « 1.4b+01 nc
48E+02 .« 48E»02 .. 1 5E+03 nc 2 4E+03 nc
34E+02 •* 34E+02 t* 5 2E + 04 ™ 8 7E+04 nc
3 4b+OZ ix 3 4b+UZ rt 5 1b»04 nc B 5b*04 nc
3.0E+00 c. 65E+00 » 2.3E+00 » 4 6E+00 «

2.4b-01 ca" 5.2b-01 cj" B.4b-02 ca" 1 6b-01 ca"
1.2E+00 c, 27E+00 e. 1 1E+00 ca 1 5E+00 c.
8.4E-01 ca 4.3E+00 c, 1.2E-02 ca 1 2E-01 ca
1 1b+00 ca 5.4E+00 ca l.bb-02 ca l.bb-01 ca
3.9E+03 « 27E+04 nc 2.9E+02 nc 4.9E+02 nc
8.1E+00 ca 23E+01 ca 2.7E-01 ca 4.5E-01 ca
1.1E+01 ca 3.2b+Ul ca 3.7E-01 ca B.2b-01 ca
6.3E+01 nc 2.4E+02 nc 1 8E + 01 nc 30E*01 nc
1.7E+02 nc 59E+02 nc 1.0E*02 nc 1 7E+02 nc
4.4E+01 ca' 2.2E+02 ca- 6 1b-01 ca' 6 Ib+UO ca'
1.6E+02 nc 5.7E+02 nc 7.3E+01 nc 1.2E+02 nc
1.2E+04 nc 1. OE+05 max 7.3E+02 nc 7.3E+03 nc
l.bb+02 nc 2.6b+03 nc l.lb+01 nc 1.1b+02 nc
61E+02 nc 8.8E+03 nc 37E+01 nc 36E+02 ~
3.1E+03 nc 4.4E»04 nc 1 8E+02 ™ 1 8E+03 ~
4.9b+01 nc 7.0E+02 nc 2 9E+00 nc 2.9E+01 nc
2.1E+02 c. 45E+02 ca 1 6E-04 ca
1 OE+05 ma, 1. OE+05 m,» OOE+00 5 5E+04 nc
3.0b+01 ca" 6.4b+01 ca 2 3b-0b ca 1 1b+02 nc
2.0E-01 1.6E-01
4.7E+03 nc 1 OE+05 m., 2 2E+03 nc

3. IE-03 ca
2.9E+03 nc 7.6E+04 ™ 1 4E+03 nc
5.3E-03 ca 1.1E-02 ca 35E-03 ca 5 9E-03 ca
1.6b+U2 nc b 2E+02 nc 4 OE+02 nc 6 6E+02 nc
5.8E-01 ca 29E+00 ca 8.0E-03 ca 8.0E-02 ca
1 1E+01 nc 35E + 01 nc 3.1E + 00 nc 62E + 00 nc
1.3E+02 nc 4 3E+U2 nc 1 bb + 02 nc 2 4b + 02 ne
2.9E+02 nc 97E+02 nc 3 3E+02 nc 5 5E+02 nc
1.6E+02 nc 54E+02 nc 1 8E+02 nc 3 OE+02 nc
1.4E+02 iat 1.4E+02 sat 21E+04 ne 3 5E+04 nc
1. OE+05 m« 1. OE+05 ma« 1 8E+04 nc 1 8E+05 nc
1.2E+04 nc 1.0E+05 ma. 7.3E+02 nc 7.3E+03 nc
3 1b+U2 nc 4 4b+03 ne 1 8b+01 nc 1.8b + 02 nc
8.1E+02 nc 88E+03 nc 3 7E+01 nc 3 6E+02 nc
4.6E+02 nc 6.6E+03 nc 2 7E+01 nc 2.7E+02 nc
6.1t+02 nc B.Bb+03 nc 3./b+01 nc 3.6b+02 ™
1.8E+03 nc 26E+04 ne 1.1E+02 ne 1.1E+03 nc
1.5E+03 nc 2.2E+04 nc 9.1E+01 ne 9.1E+02 nc
2.4E+00 o 1 /h+Ul ca 2.Bb-02 ca 2 BE-01 ca
1.7E+00 ca 1.2E+01 ca 2 OE-02 ca 2.0E-01 ca
1.7E+00 ca' 1.2E+01 ca' 2 OE-02 ca' 2.0E-01 ca'

7.0E-01 30E-02
1 OE+00 7 OE-02

6. Ob-01 30b-02

4.0E+00 2.0E-01

3.8E+01 2.0E+00

3bb+01 2 Ob+UO

1 6b+01 8 Ob-01
54E+01 3 OE+00
32E+01 20E+00

00
CJoo•̂o
U1
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Key i=IRlS h=HEAST n=NCEA ^WITHDRAWN o=Oth*f EPA DOCUMENTS r=ROUTE EXTRAPOLATION ca=CANCER PRG nc=NONCANCER PRO «JI=SOIL SATURATION max =C£ILING LIMIT •(wrfiefe nc < 100X caj "(vrf>er« nc < 10X ca]

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGs)

V skin
SFo RIDo SFI RIDi O ibs. CAS No

1/(mo/kB-<0 (mg/Vg-d) V(mg/Vg-d) (mg/kg-d) C toft
R«iM«ilial Industrial Ambient Air Tip Walef
Soil (mg/ttg) Soil (mg/kg) (ug/mK3) (ug/l)

10E02 i 1 OE-02 1 0 01 1163.19-5
40E-05 I 40E-05 r 0 01 8065-183

6 1E-02 h 6 1E 02 f 001 2303-16-4

90E-04 h 90E-04 r 0 01 333-41-5
40E-03 n 40E-03 r 1 132*49
1 OE-02 i 1 0E-02 i 0 01 106-37*

S4E02 1 2 Of -02 1 B4E02 r 20E-02 ' 1 124481
14E-00 n 57E05 r 2 4E-03 h 5 7E-05 i 1 96-12-8

BSE'01 i S7E«S 1 77E-01 1 5 7E-05 h 1 106-93-4
10E-01 I IDE 01 r 0 01 14-74-2
30E-02 1 30E-02 i 0 01 1918-0&9
90E-02 1 S7E-02 n 1 95-50-1
90E-O4 n 90E-04 r 1 541-73-1

24E-02 h 30E-02 n 22E-02 n 2 3E-01 I 1 106-46-7
45E-01 i 45E-01 r 0 01 91-94-1

30EO2 n 3 OE-02 r 01 90-962
93E-00 i 93E<00 h 1 764-41-0

20E-01 1 57E-02 h 1 75-71-8
10E-01 n 14E-01 h 1 75-34-3

5 7E-03 5 7E-03 1
91E-02 i 30E-02 n 9 IE-02 I 1 4E 03 n 1 107-06-2
606-01 I 90E-03 I 18E-01 1 90E-03 r 1 75-35-4

1 0E-02 h 1 0E-02 r 1 156-59-2

20E-02 ! 20E-02 ' 1 156-605
30E-03 1 30E-03 r 0 01 120-63-2
8 OE-03 i BOE-03 r 0 0 1 94-82-6
10E-02 i IDE 02 r 0 005 9475-7

6 IE -02 h 11E03 i 6 BE -02 f 1 IE-03 I 1 78-87-5
10E-01 1 30E-02 1 14E-02 i S7E-03 i 1 542-75-6

30E03 I 30E-03 r 0 01 616-239
29E-01 i 50€04 1 29E-01 f 1 4E-04 10 01 62-73-7
44E-01 > 44E-01 r 0 01 115-32-2

30E-02 M S7E-05 h 1 77-73*
16E*01 i 50E-OS i 16£»01 i 5 OE-05 f 0 01 60-57-1

57E-03 r 5 7E-03 h 0 01 112-34-5
20E+00 h 20E*OO r 0 01 111-90-0
1 IE-02 ti 1 IE-02 r 0 01 617-84-5

12E-03 1 60E-01 1 12E-03 1 6 OE-01 1 0 01 103-23-1

80E-01 1 8 OE-01 i 0 01 84-66-2
4 7E»03 h 4 7E*03 t 001 56-53-1

60E42 i BOE-02 I 0 01 43222486
20E-02 i 20E-02 t 0 01 35367-365
1 1E»01 f 1 IE-01 i 1 75-37-6
20E-02 n 206-02 r 01 28553-120
80E-02 1 80E-02 r 0 01 1445-75*
20E-02 I 206*2 i 0 01 55290*4-7
20E-04 i 20E-04 r 0 01 60-51-5

1 4E-02 h 14E-02 r 0 01 119-90-4
57E-06 r 5 7E-06 > 1 124-40-3
20E-03 i 20E-03 1 0 01 12169-7

7 SE-01 h 75E-01 ' 001 95*6-1
58E01 h 5 SE-01 I 0 01 21436-96-4
926 XX) h 92E>€0 r 0 01 11»937

Decabromodiphenyl ether
Demeton
Diallate
Uiazinon
Dibenzofuran
1,4-Dibromobenzene
Dibromochloromethane
1 ,2-Dibromo-3-chloropropane
"CAL-Modined PRG" (PEA. 1994)
i .2-uiDromoelhane
Dibutyl phthalate
Dicamba
i ,2-uicnioroDenzene
1 .3-Dichlorobenzene
1.4-Dichlorobenzene
3.3-uicnioroDenziaine
4,4'-Dichlorobenzophenone
1 ,4-Dichloro-2-butene
Uicniorodilluorometnane
1,1-Dichloroethane
"CAL-Modined PRG"

i.z-uicnioroetnane (tuu)
1,1-Dichloroethylene
1,2-Dichloroethylene (cis)
1,^-Uicnioroetnylene (irans)
2,4-Dichlorophenol
4-(2,4-Dichlorophenoxy)butyric Acid (2,4-DB)
^.4-uicnioropnenoxyacetic Aad (2,4-u)
1,2-Dichloropropane
1 ,3-Dichloropropene
2,3-uicnioropropanol
Dichlorvos
Dicofol
Uicyclopentadiene
Dieldrin
Dielhylene glycol. monobutyl elher
Uieinylene glycol, monoetnyl elher
Diethylformamide
Di(2-ethylhexyl)adipate
uiethyl phthalate
Diethylstilbestrol
OiFenzoquat (Avenge)
Uitlubenzuron
1.1-Difluoroelhane
Dilsononyl phthalate
unsopropyl methyipnospnonate
Dimethipin
Dimethoate
3,3 -uimethoxybenzidine
Dimethylamine
N-N-Dimethylaniline
Z,4-L>irT>ethylaniiine
2.4-Dimethylaniline hydrochloride
3,3'-Dimethylbenzidine

61E+02 nc 8.8E+03 nc 3 7E + 01 ne 36E+02 nc
24E»00 nc 35E+01 nc 1.5E-01 nc 1 5E+00 nc
80E+00 c> 4.0E+01 ca 1.1E-01 « 1 1E+00 c»
5.5t+01 ne /".yb+02 nc 3.3h + UO nc 3.3t+01 nc
2.9E+02 nc 5.1E+03 nc 1 5E+01 nc 24E+01 nc
6.1E+02 nc 88E+03 nc 3 7E+01 ™ 3 6E+02 nc
1 1E+00 ca 2 i'fc + OO a 8 Ob-02 ca 1.3E-01 ca
4 5E-01 ca" 40E + 00 ca" 2.1E-01 nc 4.8E-02 ca"
6.0E-02 9.6E-04 4.7E-03
6.9t-03 o 4.Bt-02 ca* 8. ̂ t-03 ca' /.6b-04 ca
6.1E+03 nc 88E+04 nc 3 7E+02 ™ 3.6E+03 nc

nc 26E+04 nc 1.1E + 02 nc 1.1E+03 nc
3./"b+U2 aal J./b+02 tal 2.1b+OZ nc 3./b+OZ ne
1 3E + 01 nc 52E+01 nc 3.3E+00 ne 55E+00 ne
3.4E+00 ca 81E+00 ca 3.1E-01 ^ 5.0E-01 e.
1.1b+00 ca 5 5b+00 a l.Sb-02 ca 1 bb-01 ca
1 8E+03 ne 26E + 04 nc 1 1E + 02 nc 1 1E + 03 nc
79E-03 ca 1.8E-02 ea 72E-04 ca 1 2E-03 ca
B.4b+01 nc 3 1b»OZ nc Z1b+02 nc 3.8fc+OZ nc
59E+02 nc 2.1E+03 « 5.2E+02 nc 8 1E+02 nc
33E+00 ca 7.1E+00 ea 1.2E + 00 ca 20E+00 ca
3 6b-01 ca- 1. Bb-01 cf 1 4b-OZ c»- 1 Zb-01 ca-
5.4E-02 ca 1 2E-01 c. 3 8E-02 ca 4.6E-02 c.
4.3E+01 nc 1 5E+02 nc 3 7E+01 nc 6 1E+01 nc
B.3b+01 nc Z.lfc + OZ nc f".3b+01 ne l.Zb+OZ nc
1.8E+02 ne 26E+03 ne 1 1E + 01 nc 1.1E+02 nc
49E+02 ne 70E + 03 nc 29E+01 nc 2.9E + 02 ne
6.9b + 02 nc 1.2b+04 nc 3 /b + 01 nc 3.6b+OZ ne
35E-01 ca- 77E-01 ca- 99E-02 c.- 1 6E-01 ca-
70E-01 ca 1 6E+00 c. 48E-01 ca 4.0E-01 ca
1.8b*02 nc Z.bh+03 ne 1 1b + 01 ne 1 . 1 b+02 nc
1 7E+00 ca- 85E*00 ca- 2.3E-02 c.- 2.3E-01 ca-
1 1E+00 ca 56E+00 a 1 5E-02 ca 1 5E-01 ca
b4b-01 nc 1 Bb+00 nc 2. IE-01 nc 4 Zb-01 nc
3.0E-02 ca 1 5E-01 ea 4 2E-04 ca 4.2E-03 ea
35E+02 ne 50E + 03 nc 21E+01 ne 21E + 02 nc
1 Ob»05 max I.Ob + 05 m» f.3b+03 nc /".3b + 04 nc
6.7E+02 nc 9.7E+03 nc 4.0E+01 nc 4 OE*02 nc
4.1E+02 ci 2.1E+03 ca 5.6E+00 ca 5.6E+01 ca
4 9t+04 nc 1 Ob+Ob mai Z Sb+03 nc 2 8E+04 nc
1 OE-04 c» 52E-04 ca 1 4E-06 ca 1 4E-05 c.
49E+03 n= 7.0E+04 « 2 9E+02 nc 2.9E+03 nc
1 2E+03 nc 1.BE+04 ne / 3b*01 nc 7 3E + 02 nc

42E+04 ne 69E + 04 nc
1.2E+03 nc 1 BE+04 nc 7.3E+01 nc 7.3E+02 nc
4.Hb+03 nc / Ob+04 nc Z.SE+02 nc Z.Sb+03 nc
1.2E+03 nc 1.8E+04 « 7.3E+01 nc 7 3E+02 ne
1.2E+01 ne 1.8E + 02 nc 7.3E-01 ne 73E + 00 nc
3 bb+01 ea 1 8b+OZ ea 4 Bb-01 ca 4 Bb + 00 ea
6.7E-02 ne 2.5E-01 nc 2 1E-02 nc 3.5E-02 ne
1.2E+02 ne 1 8E+03 nc 7.3E+00 nc 7.3E+01 ne
6-bb-01 ca 3.3b+00 ea 9.Ub-03 ca 9. Ob-02 ca
84E-01 c. 43E+00 ea 1.2E-02 ea 1 2E-01 e.
53E-02 ea 2.7E-01 ca 73E-04 ca 7.3E-03 ca

SOIL SCREENING LEVELS
Migration to Ground Waltr

DAf 20 DAF 1
(mO/Va) [mo/Vg)

4.0fc-01 2. Ob-02

2.3E+03 2.7E+02

l./'b+Ul 9. Ob-01

2.0E+00 1. OE-01
7. Ob-03 3.Ub-U4

2.3E+01 1.0E+00

2 Ufc-lW 1 Ot-03
6 OE-02 3.0E-03
40E-01 20E-02
7 OE-01 3.0t-OZ
1.0E+00 5.0E-02

3 OE-02 1 OE-03
4.0E-03 20E-04

40E-03 2.0E-04
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Key i-IRIS h=HEAST n«NCEA ,-WIIHOHAWN o»Oin«r EPA DOCUMENTS r=ROUTE EXTRAPOLATION ca=CANCER PRO nc'NONCANCER PRO lat'SOIL SATURAIION mai-CEIUNG LIMIT -|»ti«. nc < 100X ca> "[wMre ne < IOX ca|

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGs) SOIL SCREENING LEVELS

V skin Migration In Ground Wiler
SFo RIDo SFI RfDI O ibl. CAS No Reikienlijl Induslrill Amblenl Air Tip W«l«r DAF 20 DAF t

t/(mg/kg-d) (mg/kg-d) 1/(mg/Vg-d) (mo/kg-d) C sottj Soil (mo/kg) Soil (mg/kg) (ug/m'3) |uo/l) (mgAo) Imo/Vgl

26E-00 < 3SE-00 > 00 97.14-7
3 7E»01 • 3 76*01 * 00 540-73-8

IOE-01 h B6E-03 i 0 0 69-12-2

10E03 n 10E-03 1 0 0 122-09-8
20E-02 i 206-02 I 0 0 10M7-9
60E-04 i 60E-04 i 0 0 576-26-1

1 0E-03 i 1 0E-03 r 0 0 95-65-8
10E>01 i 10£»01 r 0 0 131-11-3
IOE-01 i IOE-01 r 0 0 120-61-6

20E-03 1 206-03 r 0 0 131-89-5
40E-04 h 40E-04 r 0 0 52S-29-0
1 0E-04 ( 1 OE44 r 0 0 99-65-0

40E-04 h 40E-04 r 0 0 100-25-4

206-03 i 20E-03 r 0 0 51-28-5
6SE-01 i 6 BE -01 r 0 0 25321-K6

20EO3 I 20E-03 r 0 0 121-14-2
1 OE 03 h 1 0E-03 r 0 0 606-20-2
1 0E-03 i 1 0E-03 r 0 0 88-85-7

20E-02 h 20E-02 r 0 0 117-B4-0
1 IE-03 i 1 IE-02 r 0 0 123-91-1
15E»05 h 1SE>05 n 0 003 1746-01-6

30E-02 i 30E-02 f 0 0 957-51-7

2SE-02 1 25Efl2 < 0 0 12239-4
30E-04 n 30E-04 f 01 74-31-7

80E-01 i 77E-01 1 0 01 122-66-7
906-03 n 906-03 r 0 01 127-63-9
22E-03 i 22E-03 I 0 01 85-00-7

I6E>00 n 166.00 r 0 01 1937-37-7
81E*00 h 81E»00 r 0 01 2602-46-2
936-00 h 93E.OO ( 0 01 16071-86-6

40E-05 40E-05 1 0 01 298-04-4
1 0E-02 1 0E-02 (0 01 505-29-3
20E-03 20E-03 r 0 01 330-54-1

40E-03 40EO3 i 0 01 2439-10-3
20E-01 7429-91-6
60E03 60E-03 ( 0 01 115-29-7

20602 206-02 1 0 01 145-73-3
30E-04 30E-04 I 0 01 72-20-8

896-03 i 206-03 4 2E-03 I 29E44 i 1 106-894

57E-03 57E-03 1 0 01 106-88-7
2SE-02 25EOT I 0 01 75*94-4

506-03 JOE-03 i 0 01 16672-87-0

50E-04 506-04 I 0 01 563-12-2

40E-01 STi-02 i 0 01 110-80-5
306-01 IOE-01 1 0 01 111-15-9

90E-01 90E-01 r 1 141-78-6
48E-O2 h 48643 1 1 140-88-5

1 0E-01 i 29E-01 i 1 100-41-4
296-03 n 4 OEO1 n 29E-03 r 29E*<0 1 1 7MO-3

30E-01 n 30E-01 i 0 01 109-71-4
206-02 h 20E-02 r 0 01 107-15-3
20E.OO i 206-00 r 0 01 107-21-1
50E-01 1 376-00 1 0 01 111-76-2

1 0E*OO h 35C-01 h 1 75-21-8

1,1-L)iniethylhydrazine
1 ,2-Dimelhylhydrazine
N,N-Dimethylformamide
uimeinyipnenethylamine
2.4-Dimethylphenol
2,6-Dimethylphenol
3,4-uimemylphenol
Dimethyl phthalate
Dimethyl terephthalate
4,6-umitro-o-cycloHexyl phenol
1.2-Dinitrobenzene
1,3-Dinitrobenzene
1 ,4-uinnroDenzene
2.4-Dinitrophenol
Dinilrololuene mixture
2.4-uiniirotoiuene (see umitroloiuene mixture)
2,6-Dinitrotoluene (see Dinitrotoluene mixture)
Dinoseb
di-n-uctyl pntnaiale
1.4-Dioxane
Dioxin (2,3.7.8-TCDD)
Uipnenamid
Diphenylamine
N,N-Diphenyl-1,4 benzenediamine (DPPD)
i ,2-uipnenymyarazine
Diphenyl sulfone
Diquat
Uirecl black 3B
Direct blue 6
Direct brown 95
Uisuliolon
1 ,4-Dithiane
Diuron
uoame
Dysprosium
Endosulfan
bndoinaii
Endrin
Epichlorohydrin
1 ,2-bpoxybutane
EPTC (S-Ethyl dipropylthiocarbamate)
Ethephon (2-chloroethyl phosphonic acid)
tinion
2-Ethoxyethanol
2-Ethoxyethanol acetate
binyi acetate
Ethyl acrylate
Ethylbenzene
btnyi cnioriae
Ethylene cyanohydrin
Ethylene diamine
bthyiene grycol
Ethylene glycol, monobulyl ether
Ethylene oxide

1.9E-01 ca 9.5b-01 ca 1.9E-03 ca 2.6E-02 ca
1.3E-02 ca 6.7E-02 ca 1.8E-04 ca 1.8E-03 ca
6 1E+03 nc 8.8E+04 nc 3.1E+01 nc 3.6E+03 nc
6.1E+01 oc B.8b+02 nc 3.7b+OU nc 3.bb+01 nc
1.2E+03 nc 1 8E+04 nc 7.3E+01 nc 7.3E+02 nc
3.7E+01 nc 5.3E+02 nc 2.2E+00 nc 2.2E+01 nc
6.1E+01 nc B.8E+02 nc 3.7E*00 nc 36E+01 nc
1 OE+05 ma» 1 OE + 05 ma, 3 7E*04 nc 3 6E + 05 nc
61E+03 nc 88E+04 nc 3.7E+02 nc 3.6E+03 nc
1.2b*U2 nc 1 Bb + 03 nc 7 3b+DO nc 7.3b + 01 nc
24E+01 nc 3.5E+02 nc 1.5E+00 nc 1 5E + 01 nc
6.1E*00 nc 8.8E + 01 nc 3.7E-01 nc 3.6E + 00 nc

2.4b+01 nc 3.5b+U2 nc l.bb+UU nc 1 6b + 01 nc
1.2E+02 nc 1 8E+03 nc 7.3E+00 nc 7.3E+01 nc
7.2E-01 ca 36E+00 ca 9.9E-03 c> 9.9E-02 o
1.2b+02 nc I.Bb+03 nc 7.3b+UU nc /.3b+01 ne

61E+01 nc 8.8E+02 nc 37E+00 nc 3.6E+01 nc
6 1E+01 nc 8 8E+02 nc 3.7E+00 nc 36E+01 nc
1.2b+03 nc 1 Ob+04 >at 7 3b+01 nc 7.3b + 02 nc
44E*01 ca 2.2E+02 ca 6.1E-01 ca 6.1E+00 ca
3.9E-06 ca 2.7E-05 ca 4.5E-08 ca 4.5E-07 ca
1 8fc+03 nc 2 6b+04 nc 1.1b+D2 nc 1.1E+D3 nc
1 5E+03 nc 2.2E+04 nc 9 1E*01 nc 9.1E+02 nc
1.8E + 01 nc 26E+02 nc 1 1E + 00 nc 1 1E+01 nc

6. It-01 ca 3.1b+00 ca 8 7b-03 ca B 4b-02 ca
55E+02 nc 79E+03 nc 3 3E+01 nc 3 3E+02 nc
1 3E+02 nc 1 9E + 03 nc 8.0E*00 nc 80E + 01 nc

5./b-02 ca 2.yb-01 ca /.Bb-04 ca /.Bb-03 ca
6.0E-02 c. 3.0E-01 c. 8 3E-04 c. 8 3E-03 ca
5.2E-02 c. 2.7E-01 c, 7.2E-04 c. 7 2E-03 c.
i 4b+UU nc 3.bb+01 nc 1 bb-01 nc 1 bb + 00 nc

61E+02 nc 8.8E+03 nc 3.7E+01 nc 3 6E+02 nc
1.2E+02 nc 1.8E+03 nc 7.3E+00 nc 7.3E+01 nc
24E+02 nc 3.5b+03 nc 1.5b+01 nc 1.5E+OZ nc
1 6E + 04 nc 1 OE + 05 ma. 7 3E*03 nc
37E+02 nc 53E«03 nc 2 2E+01 nc 2 2E+02 nc
1 2b»03 nc 1.8b+04 nc 7.3b+01 nc ?.3b+02 nc
1.8E+01 nc 26E+02 nc 1 1E+00 nc 1 1E+01 nc
7.6E+00 nc 26E+01 ™ 1.0E+00 nc 2 OE+00 nc
3.&t+OZ nc S.Ob+U3 nc 2.1b+01 nc 21b+OZ nc
1.5E+03 nc 22E+04 « 91E+01 ™ 9 1E+02 nc
3.1E+02 nc 44E+03 nc 1 8E+01 ™ 1 8E+02 nc
3.1b+01 nc 4.4b+02 nc 1. Bb+00 nc 1 8fc+01 nc
2.4E+04 nc 1. OE+05 ma> 2.1E+02 nc 1.5E+04 nc
1.8E+04 nc 1. OE+05 ma, 1.1E+03 nc 1.1E+04 nc
l.»b+04 nc 3./t+U4 ul 3 3b+03 nc S.Sb+03 nc
2.1E-01 c. 4.5E-01 ca 1.4E-01 ca 2.3E-01 ca
2.3E+02 s* 2.3E+02 .. 1.1E+03 nc 1.3E+03 nc
3.0fc+00 u 6.5b+00 ca 2.3b+00 ca 4.6b+00 ca
1 8E+04 nc 1. OE+05 m» 1.1E+03 nc 1.1E + 04 nc
1.2E+03 nc 1.8E+04 nc 7.3E+01 nc 7.3E+02 nc
1 Ub+Ub ma» l.Ob+05 max 1 3b+03 nc 7.3b+04 nc
3 1E+04 nc 1 OE+05 ma, 1 4E + 04 nc 1 8E + 04 nc
1 4E-01 ca 36E-01 ca 1 9E-02 ca 24E-02 ca

9.0E+00 4.0E-01

3.0E-01 1.0E-02
8.0E-04 4.0E-05
B Oh-04 4 Ob-Ob
70E-04 30E-05

1. Ob+04 1 Oh+04

1.8E+01 9.0E-01

1 OE+00 50E-02

1.3E+01 7.0E-01



Key |=IRIS tiMEW n=NCEA .^WITHDRAWN o=Oin«i EPA DOCUMENTS |=BQUTE EXTRAPOLATION c3=CANCER PRO nc=NONCANCER PEG sal-SOIL SATURATION ma»=CEILING LIMIT "IwWre nc<100Xca| "|»nm nc<10Xca|

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGs)

V skin
SFo RIDo SFi RfDi O Ibt CAS No

1/(mg/kg-d) (mg/kg-d) 1/(mg/Vg-d) (mg/kg-d) C soil*
Residential Industrial Ambient Air Tap Water
SoiHmg/kg) Soil (mgftg) (ug/m>3) (uofl)

SOIL SCREENING LEVELS
Migration to Ground Water

DAF 20 DAF 1
(mcyl«fl) (mcyVg)

1 IE-01 n 80E-05 i 1 IE-01 c a OE-05 c 0 0.1 96-45-7
20E-01 1 20E-01 f 1 60-24-7
9 OE-02 h 90E-02 r 1 97-63-2

1 OE-05 i 1 OE-05 r 0 01 2104-64-5
joe-oo i 30E*oo r o 01 94-72-0
8 OE-03 I 8 OE-03 r 0 01 101200-48-0

25E-04 i 2SEXM r 0 01 22224-92-6
1 3E-02 i 1 3E«2 c 0 0 1 2164-17-2
6 OE-02 1 0 01 16984-48-8

90E-02 1 JCS02 r 0 01 59756-60-4
20E-02 i 20E-02 » 0 01 56425-91-3
60EJJ2 1 60E-05 i 0 01 6S332 96 5

10E-02 1 10E-02 f 0 01 69409-94-5
35E-03 1 10E01 1 35E-03 f 1 0E-01 r 0 01 133-07-3
1 9E-01 1 1 9E-01 1 001 72178-02-0

206-03 1 206-03 I 0 01 944-22-9
1 5E-01 I 4 6E-02 i 001 50-00-0
20E*00 h 20E+00 (0 01 64-18-6

30E-00 i 30E.OO r 0 01 3914B-24-8
30€*01 1 86E*00 n 1 76-13-1
10E-03 I 106-03 r 1 110-00-9

38E'00 n 38E-00 r 0 01 67-45-8
30E-03 1 1 4E-02 h 0 01 98-01-1

50E.01 h 50E>01 r 0 01 531-SJ-8

3 OE-02 1 3 OE-02 f 001 60568-05-0
40E-04 1 40E-04 I 0 01 77182-82-2
4 OE-04 I 2 9E-04 nO 01 765-34-4

1 0E-O1 i 1 0E-01 f 0 01 1071-836
506-05 1 506-05 t 0 01 69806-40-2
1 3E-02 1 1 3E-02 r 0 0 1 79277-27-3

45E'00 i 5 OE-04 1 46EXX) 1 50E-04 r 0 01 76-44-8
91E-00 1 136-05 I J1E.OO I 1 3E-05 r 0 01 102457-3

206-03 1 206-03 I 0 01 87-82-1

16E»00 1 80E-04 t 16E»00 1 BOE-04 r 0 01 118-74-1
786-02 1 30E-04 n 78E42 I 30E-O4 r 0 01 87-68-3
636.00 I 836-00 I 0 004 319-84-6

166.00 i 186.00 1 0 004 319-85-7

13E«00 h 30E-04 1 13E«X> I 3 OE-04 r 0 004 58-89-9
ISE.OO I 18E>00 > 0 004 608-73-1

7 OE-03 i 2 OE-OS h 0 01 77-47-4
6 2E»03 1 4 6E*03 I 001 19408-74-3
14E-02 1 10603 i HE -02 1 1 0E-03 r 0 01 67-72-1

3 OE-04 i 3 OE-04 r 0 01 70-30-4
1 IE-01 i 30E-03 1 1 1E-01 r 30E-03 r 0 01 121-82-4

296-06 i 29E-0« 10 01 622-06-0

6 OE-02 h S7E-02 I 1 110-54-3
336-02 i 33E42 r 0 01 51235-04-2
SOE02 i 5 OE-02 f 0 01 2691-41-0

306-00 i 17E.01 1 0 01 302-01-2
306.00 n 17E-01 n 01 60-34-4
306.00 n 17E-01 n 01 57-14-7

5 7E-03 t 7647-01-0
30E-03 1 296-04 1 7783-06-4
4 OE-02 n 4 OE-02 r 0 01 123-31-9

Ethylene thiourea (b I U)
Ethyl ether
Ethyl methacrylate
blhyi p-mtropnenyi pnenyipnospnorotnioate
Ethylphthalyl ethyl glycolate
Express
Fenamiphos
Fluomeiuron
Flouride
Muonoone
Flurprimidol
Flutolanil
Muvaunate
Folpet
Fomesafen
t-onotos
Formaldehyde
Formic Acid
Foseryl-ai
Freon 113
Furan
r-urazoliaone
Furfural
Furium
r-urmecyclox
Glufosinate-ammonium
Glycidaldehyde
(jiypnosate
Haloxyfop-methyl
Harmony
Heptachior
Heptachlor epoxide
Hexabromobenzene
Hexacfiiorooenzene
Hexachlorobutadlene
HCH (alpha)
HUH (Deta)
MCH (gamma) Lindane
HCH-technical
Hexacniorocyciopeniaaiene
Hexachlorodibenzo-p-dioxin mixture (HxCDD)
Hexachloroethane
Hexacnioropnene
Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine
1,6-Hexamethylene diisocyanate
n-Hexane
Hexazinone
HMX
Hydrazme, nyorazine suiiate
Hydrazlne, monomethyl
Hydrazine, dimethyl
Hydrogen cnionde
Hydrogen sulfide
p-Hydroquinone

A 4E+00 ci- 2 Zfc+01 ca" 6.1E-02 ci- 6.1E-01 c.~
1 BE+03 »t 1.8E+03 .. 7 3E+02 oc 1 2E+03 ™
1.4E+02 •* 1 4E+02 .» 3 3E+02 nc 5 5E+02 ™
b. It-01 IK 8 8b»00 nc 3 Vb-OZ nc 3.6b-01 nc
1 OE+05 m» 1 OE+05 ma. 1.1E+04 nc 1 1E + 05 nc
4 9E+02 nc 7.0E+03 nc 2.9E+01 nc 2.9E+02 nc
1 5E + 01 nc 2 2E+02 nc 91E-01 nc 9 1fc+00 nc
79E+02 nc 1 1E*04 nc 4 7E+01 nc 4.7E+02 nc
37E»03 nc 53E+04 nc 2 2E+03 nc
4 9b»03 nc C.Ob+04 nc 2.9b+OZ nc 2 9b+03 nc
1 2E+03 nc 1 BE+04 nc 7.3E*01 nc 7 3E+02 nc
37E+03 nc 5.3E+04 nc 2.2E+02 nc 2 2E+03 nc
6.1b+02 ™ 8 Bb+03 nc 3./b+U1 ™ 3 bb*02 nc
1.4E+02 c.- 70E*02 c. 1 9E+00 ca 1 9E+01 c.
2.6E+00 o 1 3E+01 ca 35E-02 ca 3 5E-01 ca
I.Zb+02 nc 1 Hb+03 nc 7.3fc+OU nc ' 3b+01 nc
9.2E+03 ™ 1 OE+05 nc 1 5E-01 ca 55E+03 ™
1.0E*05 ma, 1.0E + 05 ma> 7.3E+03 nc 7 3E*04 nc
1 Ob+Ob ma. l.Ub+05 ma« 1.1b+D4 nc I.lb + Ob nc
56E+03 .« S6E+03 .x 3.1E+04 nc 5.9E+04 nc
2.5E+00 » 8.5E*00 nc 3.7E+00 nc 6.1E+00 nc
1.3b-Ul nc 6 Sb-01 nc I.Bb-03 nc I.Bb-02 a
1 8E+02 nc 2.6E+03 nc 52E+01 ™ 1.1E+02 nc
9.7E-03 ca 49E-02 ca 1 3E-04 c. 1.3E-03 ca
1.6b+01 o H 2b+01 ca 2 2b-01 ca 2.2b+00 ca
24E+01 nc 35E + 02 nc 1.5E + 00 nc 1 5E + 01 nc
2.4E+01 nc 3.5E+02 nc 1.0E + 00 nc 1.5E + 01 nc
B 1b+03 nc B 8b+D4 nc 3./b+U2 nc 3 bb+03 nc
3.1E-KX) nc 44E+01 nc 1 8E-01 nc 1.8E+00 nc
79E+02 nc 1.1E+04 nc 47E+01 nc 4.7E*02 nc
l.lh-01 ca S.ib-01 ca 1 Sb-03 ca l.bb-02 ca
5.3E-02 ca- 27E-01 c.- 74E-04 ca- 7.4E-03 c.-
1.2E+02 nc 1 8E+03 nc 7 3E+00 ™ 7.3E+01 nc
3. Ob-01 ca l.bb+00 ca 4 2b-03 ca 4 2b-02 ca
62E+00 c," 32E+01 ca" 8 6E-02 ca- 8 6E-01 c»-
90E-02 ca 59E-01 ca 1.1E-03 ca 1.1E-02 ca
3.2b-01 ca 2.1b+00 ca 3./b-03 ca 3 Vb-02 ca
4.4E-01 a- 29E+00 c, 5 2E-03 c. 5.2E-02 c.
3.2E-01 ca 21E+00 ca 3.8E-03 ca 3.7E-02 a
4.2fc+02 nc S.9b+03 nc /.3b-02 nc 2.6b+02 nc
78E-OS c. 40E-04 ca 1 5E-06 c. 1 1E-05 c.
35E+01 ca" 1 8E+02 ea- 4.8E-01 ca" 4.8E*00 ca"
1 8b»01 nc 26b+02 nc l.lb+OU nc 1.1b + 01 nc
4.4E+00 c.- 2.2E+01 c, 6 1E-02 c. 6.1E-01 c.
1.7E-01 nc 2.5E + 00 nc 1.0E-02 nc 1.0E-01 nc
1 It+OZ « 1.1b+02 t* Z.lb+02 nc 3 ib+OZ nc
20E+03 nc 2.9E+04 nc 1.2E+02 « 1.2E+03 «
31E»03 nc 44E+04 nc 1 8E+02 nc 1 8E+03 nc
1 bt-01 ca B.2b-01 ca 3 Hb-04 ca 2 2b-OZ ca
1.6E-01 ca 8.2E-01 ca 4.0E-04 ca 2.2E-02 ca
1.6E-01 c. 8.2E-01 o 40E-04 ca 2.2E-02 ca

2.1t+01 nc

1.0E+00 nc 1 1E+02 nc
2.4E+03 nc 35E+04 ™ 1 5E+02 nc 1.5E+03 nc

2.3b+U1 1 Ub+00
7.0E-01 3.0E-02

2.0b+OU 1 Ob-01
2.0E+00 1 OE-01
50E-04 30E-05
3.0b-03 1.0b-U4
9 OE-03 5 OE-04
3.0E-03 1. OE-04
4 Ob+OZ 2 Ub+01

50E-01 2.0E-02
00
COoo

en
CO
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Key PIRIS DiHEAST n=NCEA .̂ WITHDRAWN o=Otn«i EPA DOCUMENTS r«POUTE EXTRAPOLATION ca=CANCER PRO nc'NONCANCEH PRO ial=SOIL SATURATION maoCEIUNG LIMIT -(vrfieie ncOOOXcal "(vntte nc<10Xcal

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGs) SOIL SCREENING LEVELS

V t kin Migration to Ground Water
SFo RIDo SFI RICH Olbl CAS No R.ikltnlial Industrial Ambient Ak T.p W.l.r DAF20 DAF 1

1/(mg/kg-d) (mg/Vg-d) V(mgAg-d) (mgftg-d) C ids Sol (mg/kg) Sol (mo/kg) (ug/m"3) (ug/t) |i«on<g) (">9*o)

13E42 I 13EJ>2 r 0 01 35554-44-0
25E-01 i 25E-01 '0 01 81335-37-7
40E-02 i 40E-02 r 0 01 36734-19-7

30E-01 n 0 7439-69*
30E-01 I 30E-01 r 1 78-83-1

95E-04 1 20E01 i 95E-04 1 2 OE^)1 I 0 01 78-59-1

1 5E-02 1 1 5E-02 r 0 01 33820-53 0
10E41 i 1 IE-01 1 0 01 1832-54-8
SOE -02 I SOE -02 r 0 01 82558-50-7

1 8E*01 n 1 BE*01 r 001 143-50-0
20E-03 i 2 OE-03 r 0 01 77501-63-4

PRGs Based on EPA Models (IEUBK 1994 and TRW 1996) 7439-92-1
10E-07 i 0 01 78-00-2
20E-03 1 20E-03 r 0 01 330-55-2
20E02 » 0 7439-93-2

20E-01 1 20E«1 fO 01 83055-994
20E-02 I 20E-02 I 0 01 121-75-5
10E-01 1 1 0E-01 10 01 108-31-6

50EO1 i SOE 01 1 1 123-33-1
20E-OS h 20E-05 r 0 01 109-77-3
306-02 h JOE -02 r 0 01 8011-01-7

60E-02 0 50E-03 I 60E-02 1 5 OE-03 r 0 01 12427-38-2
24E-02 I 14E«S I 0 7439-98-5
90E-05 h 90E-05 r 0 01 950-10-7

30E-02 I 30E-02 f 0 01 24307-26-4

2 9E-02 n 1 0E-01 n 2 9E-02 r 1 0E-01 f 0 01 149-30-4
30E-04 i 0 7487-94-7

B 6E-05 1 7439-97-6
10E-04 1 0 01 22967-92-6
30E-05 1 306-05 I 0 01 150-50-5

JOE -05 i 30E-09 1 0 01 78-49-9
60E-02 i 60E-02 1 0 01 57837-19-1
10E-04 i 20E-04 h 1 126-98-7

50E-05 i SOE-05 r 0 01 10265-92-6
50E-01 1 50E-01 r 0 01 67.56-1
1 OE«3 i 1 OE-03 c 0 0 1 950-37-8

2SE-02 1 25E-02 t 1 16752-77.5
50E03 I ttfm r 0 01 72-43-5
1 OE-03 h 5 7EO3 i 0 01 109-86-4

2 OE-03 h 20E-03 f 0 01 110-49-6
46E-02 h 46E-02 r 0 01 99-59^2

10E>00 h 10E-00 1 1 7920-9

3 06-02 h 3 OE-02 r 1 96-33-3
2 4E-01 h 2 4E-01 t 001 95-53-4
1 86-01 h 1 8C-01 i 001 636-21-5

10E«00 « 10E»00 r 0 01 79-22-1
50E-04 1 50E-04 1 0 01 94-744
10E-02 1 1 0E-02 I 0 01 94-81-5
10E03 i 10E43 r 0 01 S3 55 2
10E-03 1 10E43 r 0 01 16484-77-8
866-01 i 66E-01 H 1 108-67-2

356-01 h 25E-01 r 0 01 101-77-9
136-01 h 70E-04 h 1 3E-01 ri 706-04 r 0 01 101-14-4
46E-02 1 46E42 1 0 01 101-61-1

imazalil
Imazaquin
Iprodione
iron
Isobutanol
Isophorone
isopropalm
Isopropyl methyl phosphoric acid
Isoxaben
Kepone
Lactofen
Lead
Lead (letraeinyi)
Linuron
Lithium
Lonaax
Malathion
Maleic anhydride
ivlaieic nydrazide
Malononitrile
Mancozeb
Maneb
Manganese and compounds
Mephosfolan
Mepiquat
2-Mercaptobenzothiazole
Mercury and compounds
Mercury (elemental)
Mercury (methyl)
Merpnos
Merpnos oxide
Metalaxyl
Methacrylonitrile
Methamiaopnos
Methanol
Methidathion
Melhomyl
Methoxychlor
2-Methoxyethanol
^-Metnoxyetnanol acetate
2-Methoxy-5-nitroaniline
Methyl acetate
Methyl acrylate
2-Methylaniline (o-loluidine)
2-Methylaniline hydrochtoride
Methyl cniorocarbonale
2-Methyl-4-chk>rophenoxyacetic acid
4-(2-Methyl-4-chlorophenoxy) butyric acid
^•(2-Methyi-4-cnioropnenoxy) propionic acid
2-(2-Methyl-1 ,4-chtorophenoxy) propionic add
Methytcydohexane
1,4 -MetnyienebisDenzeneamme
4.4'-Melhytene bis(2-chloroaniline)
4,4'-Methylenebis(N,N'-dimethyl)aniline

7 9E+02 nc 1.1E+04 nc 4.7E+01 nc 4.7E+02 nc
1 5E+04 nc 1 OE+05 ma, 91E + 02 nc 91E + 03 nc
2.4E+03 nc 3.5E+04 nc 1.5E+02 nc 1.5E+03 nc
Z.3b+04 nc 1 OE+D5 max 1.1E+04 nc
1.3E+04 „; 40E+04 ai 1 1E+03 nc 1 8E»03 nc
5.1E+02 ca- 26E+03 ca- 7 1E+00 ca 7.1E+01 ca
9.2E+02 nc 1.3E+04 nc 5 5E+01 nc 5.5E*02 nc
6 1E+03 ™ 88E+04 nc 4 OE+02 nc 3 6E+03 ™
3 1E+03 nc 44E+04 nc 1 8E*02 nc 1 8E+03 nc
2 /b-02 ca 1 4h-01 ca 3./t-04 ca 3 /h-03 ca
1 2E+02 nc 1 8E+03 nc 7 3E*00 nc 7.3E+01 ~
40E+02 « 7.5E*02 nc
6.1b-03 ne U.Bb-U2 nc 3.6b-03 nc
1.2E+02 nc 1 8E+03 ™ 7 3E+00 nc 7 3E+01 nc
1.6E+03 nc 4.1E+04 nc 73E + 02 nc
1.2E+04 nc 1 OE+Ub max 7.3E+02 nc 7 3E+03 nc
1.2E+03 nc 1 8E+04 nc 7.3E*01 nc 7 3E»02 nc
6.1E+03 nc 8.8E+04 nc 3.7E+02 nc 3 6E+03 nc
1.?E+03 nc Z.4E+03 sal 1.8E+03 nc 3 OE+03 nc
1.2E+00 nc 1.8E + 01 nc 7.3E-02 nc 7.3E-01 nc
1.8E+03 nc 2.6E + 04 nc 1.1E+02 nc 1.1E+03 nc
8 Ib+UU ca' 41E+U1 ca 1.1b-01 ca 1 1b+00 ca
1.8E+03 nc 32E+04 nc 5 1E-02 nc 8 8E+02 nc
5.5E+00 nc 7.9E+01 nc 3 3E-01 nc 3.3E+00 «
1.8b+03 nc 2.6b+04 nc 1.1E+OZ nc l.lb-l-03 nc
1.7E+01 ca 8.5E+01 ca 2.3E-01 ca 2.3E+00 ca
2.3E+01 nc 6.1E+02 nc 1.1E + 01 nc

3.1E-01 nc
6.1E+00 nc 8.8E+01 nc 36E+00 nc
1 8E+00 nc 2.6E+01 nc 1. IE-01 nc 1.1E + 00 nc
1.BE+OU nc 2.6b+Ul nc 1. IE-01 nc 1.1E+00 nc
3.7E+03 nc 53E+04 nc 2 2E+02 nc 2 2E»03 nc
2.1E+00 nc 88E+00 nc 73E-01 ™ 1 OE+00 nc
3 1E+00 nc 4.4E+01 nc 1 8E-01 nc 1 8b+00 nc
3 1E + 04 nc 1 OE+05 ma. 1.8E+03 nc 1.8E+04 nc
61E+01 nc 88E+02 nc 37E+00 nc 3.6E+01 nc
4.4E+01 nc 1.5E+02 nc 9 1E+01 nc 1 5E+02 nc
3.1E+02 nc 44E+03 nc 1 8E+01 nc 1 8E+02 nc
61E+01 nc 88E + 02 nc 2.1E + 01 nc 36E + 01 nc

1.ZE+U2 nc 1 8E + 03 nc / 3b + 00 nc f 3b + 01 nc
1 1E+01 ca 5.4E+01 ca 1 5E-01 ca 1.5E+00 ca
2.2E+04 nc 96E+04 nc 3.7E+03 nc 6 1E+03 ™
/.OE+01 nc 2.3b+02 nc 1.1E+02 nc 1 BE+02 nc
2.0E+00 ca 1.0E+01 ca 2.8E-02 ca 28E-01 ca
27E+00 ca 1 4E+01 ca 37E-02 ca 3 7E-01 ca
6.1E+04 nc 1.0E + OS ma. 3/b+03 nc 3.6E + 04 nc
31E+01 nc 44E+02 nc 1 8E + 00 nc 1 8E+01 nc
6.1E+02 nc 8.8E+03 nc 3 7E+01 n= 3.6E+02 ~
6.1E+01 nc B Bt+02 nc 3/b + OO nc 3 bt + 01 nc
6.1E+01 nc 8.8E+02 nc 3 7E+00 nc 36E+01 nc
2.6E+03 nc 8.8E+03 nc 3.1E+03 nc 5.2E+03 nc
1.8E+00 ca S.8E+00 ca 2. /b-02 ca 2./E-01 ca
37E+00 ca- 1 9E+01 ca- 52E-02 ca- 5.2E-01 ca-
1.1E+01 ca 5.4E + 01 ca 1.5E-01 ca 1.5E + 00 ca

50E-01 30E-02

1.6E+02 80E+00
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FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGs)

V skin
SFo RIDo 3Fi R<Di O ab». CAS No

V(m«/Vg-<l) (mg*g-d) 1/(mg/Vg-d) (mg^a-t> C «o»J
Residential Induilrial AmblmtAr TapWiltr
Soil(mg/ko) SoH (mg/kg) (ug/m"3) (ugfl)

1 OE-02 h 10E-02 r 1 74-»3

756-03 i 60E-02 I 1 6E-03 I 86E-01 n 1 7509-2
1 7E-04 r 1 7E-04 1 0 0 1 101 68 8

60E-OI i 29E-01 I 1 7193-3
1 1E>00 h 1 1E«X> r 001 60-34-4

10E-02 n J3E-02 h 1 108.10-1

5 7E-04 r 5 7E-04 n 0 01 74-93-1
1 4E*00 I 20E-O1 I 1 80-62-6

33E02 h 33E-02 f 0 0 9*55-6
2 SEW I 2 SEW i 0 0 298-00-0
SOE-02 1 506-02 r 0 0 9SJ6-7
50E-02 1 50E-02 r 0 0 106-39-4
50E-03 h 50E-01 1 0 0 106-44-5
20E-02 n 20E-02 1 0 0 993-13-5
60E-03 h 1 1E-02 h 1 25013-15-4

7 OE-02 h 7 OE-02 1 1 96-63-9
B6E-01 1 1 1634-04-4

1 6E-03 1 8E-03 1
1 5E-01 i 1 5E-01 i 0 01 51218-45-2
2SE02 I 25E02 r 0 01 21087-64-9

IK'00 • 20E-04 1 18E.OO i 206-04 r 0 01 2385-65-5

20E-03 I 20E-03 I 0 01 2212-67-1
see 03 n o 7439-96-7
10E-01 h tOE-01 h 0 01 10599-90-3

20E-03 1 20E-03 I 0 01 300-76-5
1 0E-01 1 1 0E-01 r 0 01 15299-99-7
2 OE-02 i 0 7440-02-0

8 4E-01 I 0
1 7E<00 i 0 12035-72-2

1 5E-03 • 1 5E-03 r 0 01 1929-62-4
Tip Water PRG Bated on Infant NOAEL (see IRIS) 14797-55-8

1.0E-01 x 10102-43-9

57E-05 r 57E-05 h 0 01 66-74-4
50E-04 i 57E-04 h 1 9695-3

1 56-00 H 9 4E«00 h 001 59 87-0
14E-02 n 14E-02 r 0 01 55« 0

60E-03 n 80E-03 1 0 01 100-02-7
941 '00 r 57E03 r 94£tOO h 5 7E 03 I 1 79469

54E-00 i see. oo 1 924-16-3
28E»00 1 26E>00 0 01 1116-54.7
1 SE»02 1 1 SE'02 0 0 1 55-16-5

49E-03 1 49E-03 0 01 66-30-6
70EXX) 1 70E.OO 0 01 62144-7

2 IE'00 1 2 1E*00 0 0 1 930-55-2
1 0E-02 h 1 OE-02 i 1 99-06-1

10E-02 h 1 0E-02 r 1 »-W-0
4 OE-02 I 4 OE-02 r 0 01 27314-13-2

Melhylene chloride
4,4'-Methylene diphenyl diisocyanate
Metnyl ethyl Keione
Methyl hydrazine
Methyl isobutyl ketone
Methyl Mercaptan
Methyl methacrylate
2-Methyl-5-nitroaniline
Methyl paratmon
2-Methylphenol
3-Methylphenol
4-Methyipnenol
Methyl phosphonic acid
Methyl styrene (mixture)
Methyl styrene (alpha)
Methyl tertbutyl ether (MTBE)
"CAL-Modified PRG"

Meloiaclor (Dual)
Metribuzin
Mirex
Molinate
Molybdenum
Monochloramine
Naiea
^apropamide
Nickel (soluble salts)

UAL-Moamea HKU (KtA, 1994)
Nickel refinery dust
Nickel subsulfide
Nilrapynn
Nitrate
Nitric Oxide
TJitrHe ——————————————————————
2-Nitroaniline
Nitrobenzene

Wrofurazone
Nitroglycerin

4-Nitrophenol
2-Nitropropane
N-Nitrosooi-n-Dutyiamine
•J-Nitrosodiethanolamine
*l-Nitrosodiethylamine

>l-Nitrosodiphenylamine
N-Nitroso di-n-propylamine

N-NitrosopyrrolkJine
m-Nitrotoluene

>-Nitrotoluene
^orflurazon

^TFiOl ne 2.4E+02 nc 37E+01 K 6.1E+01 nc
89E*00 c. 21E+01 ca 41E+00 ca 4 3E+00 ca
1 OE+01 nc 1 5E+02 nc 62E-01 « 6 2E+00 ™
;.3k^Ua no 2.8b*04 nc 1.0E*03 nc VSEtUa nc
4.4E-01 ca 22E+00 ca 6.1E-03 « 6 1E-02 ca
79E+02 nc 2.9E*03 nc 8.3E+01 nc 1 6E+02 nc
35E*01 nc 50b*02 nc 2.1E + DO nc 5 1b*01 nc
22E+03 nc 27E+03 sat 7 3E+02 nc 1 4E+03 nc
1.5E+01 c. 75E+01 ca 2.0E-01 ca 2.0E+00 ca
1.5b+01 nc 1'lWl nc 9. Ik-01 nc 9.1h+UU nc
31E*03 nc 4.4E+04 nc 1 8E+02 nc 1.8E+03 nc
31E*03 nc 4.4E+04 nc 1 8E+02 ~ 1.8E+03 nc

1.2E+03 nc 1 8E+04 nc 7.3E+01 nc 7.3E+02 nc
1.3E+02 nc 56E+02 nc 4.2E+01 nc 6.0E+01 nc

31E + 03 nc 20E + 01 nc/ca
1.7E+01 ca 37E+01 ca 37E+00 o 6 2E+00 ca
9.Zb+03 nc 1 Ob+05 max b 5b + 02 nc S bb+03 nc
1 5E+03 nc 22E+04 nc 9 1E+01 nc 9 1E+02 nc
27E-01 ca- 1.4E+00 a 3.7E-03 ca 3 7E-02 c.
1.2b+OZ nc 1. Bb+03 nc /.3b+UU nc I'.Sb+Ol nc
3.9E+02 nc 1 OE+04 nc 1.8E+02 nc
6.1E+03 nc 88E+04 ™ 3.7E+02 nc 3 6E+03 nc
1.2b+Ui! nc 1.8b+03 nc /.3b+00 nc 7.3b+U1 nc
6.1E+03 nc 8.8E+04 nc 3.7E+02 « 3.6E+03 nc
1.6E*03 nc 41E+04 nc 7.3E+02 nc
1 5b+02

80E-03 o
1.1E+04 ca 4.0E-03 ca

9.2b+01 nc 1 3b+03 nc 5.bb+00 nc b bb+01 nc
1 OE+04 nc

7.8E+03 nc 1.0E + 05 max 36E + 03 nc
lOb + U!! nc

35E+00 nc 50E+01 ~ 2.1E-01 2 1E+00 rx:
2.0E+01 nc 1.1E+02 nc 21E+00 3 4E»00 nc
4.3L+03 nc Bi!b+u4 nc 2VGfc+02 2.6E+03 nc
3.2E-01 ca 1 6E+00 ca 7.2E-04 4 5E-02 ca
3.5E+01 ca 1.8E+02 « 4 8E-01 4 8E+00 ca
B.TE+n3 "nc1 8BE+04 nc FTttn ——— 36b+Ua nc
4.9E+02 nc 70E+03 nc 2 9E+01 2 9E+02 nc

72E-04 1 2E-03 ca
2.4E-02 c, 61t-02 c, \ 2E-03 2 Ob-03 c.
1 7E-01 ca 8.8E-01 c. 24E-03 2 4E-02 ca
3.2E-03 ca 1 6E-02 ca 4.5E-05 4.5E-04 ca

"SIT-TO ca 481-02 c. -n.4k.04 ——— 1.3b-03 c.
9.9E+01 ca 5.0E+02 ca 1.4E+00 1.4E+01 ca
6.9E-02 ca 3SE-01 ca 9.6E-04 9 6E-03 ca
2.2t-D2 c, 1 Ik-01 c. 3.1E-04 3.1E-OT »
2.3E-01 ca 1.2E+00 ca 3.1E-03 3 2E-02 c.
3.7E+02 nc 1 OE+03 •» 3 7E+01 6 1E+01 nc
3.7E+02 nc 10t+03 ,* 3?T+nT —— B 1k+01 nc
3.7E+02 ™ 1 OE+03 .« 3.7E+01 6.1E+01 nc
2.4E+03 ™ 35E+04 nc 1.5E+02 nc 1.5E+03 nc

SOIL SCREENING LEVELS

OAF 20 OAF 1
CngAg) ImoAgl

2 OE-02 1 OE-03

1.5E+01 80E-01

1.3E+02 7.0E+00

1 OE-01 7.0E-03

1 OE+00 6 OE-02
5.0E-05 20E-06
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FOR PLANNING PURPOSES
TOXICITY INFORMATION

V ikm
SFo RIDo SFI RIDi O aba CAS No

1/(mo/kg-d) (mgfkg-d) 1/(tng/Vg-d) (mg/kg-d) C K>*«

CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGs) SOIL SCREENING LEVELS
Migration to Ground WiUr

Resident^ Industrial AmblenlAir Tap Witar OAF 20 OAF 1
Soil (mg/Vg) Soil (mg/kg) (ug/m"3) (ug/l) (moAg)

70E-04 1 706-04 I 0 01 65509-19-9

JOE -03 1 306-03 I 0 01 32538-52-0

20E-03 h 206-03 r 0 01 152-16-9

506-03 1 506-02 I 0 01 19044-66-3

SOE-03 I JOE-03 r 0 01 1966630-9

25E-02 I 25E-02 r 0 01 23135-22-0

30E-03 i 306-03 r 0 01 42B74-03-3

1 3E-02 I 1 3C-02 r 0 01 7673B-62-0

45E-03 1 45E-03 r 0 01 4685-14-7

60E-03 h 6 OE-03 tO 01 S6-3B-2

50E-02 h 506-02 f 0 01 1114-71-2

406-02 1 40E-02 f 0 01 40487-42-1

2 3E-02 h 2 3E-02 r 001 87-84-3

20E-03 1 20E-03 r 0 01 32534619

B 06-04 i BOE-04 r 0 01 60B-93-5

2 6E-01 h 3 OE-03 1 2 6E-01 r 3 OE-03 r 0 01 82-66-8

126-01 1 30E-02 1 126-01 t 306-02 f 0 025 B7-86-5
SOE-04 x 0 7601-90-3

506-02 1 50642 I 0 01 52645-53-1

25E-01 I 256-01 f 0 01 13684-63-1

60E-01 I 606-01 r 0 01 106-95-2

2 06-03 n 206-03 I 0 01 92-84-2

606-03 1 6 OE-03 ( 0 01 108-45-2

1 96-01 h 1 96-01 r 0 01 106-50-3

806-05 i HOE-05 I 0 01 62-38-4

1BE-03 h 196-03 r 0 01 90-43-7

2 0644 h 2 OE-04 r 0 0 1 290-02-2

206-02 i 206-02 r 0 01 732-11-8

30E44 n 866-05 I 0 01 7903-51-2

2 96-03 I 7664-38-2

20E-05 i 0 7723-14-0

1 06*00 h 1 06*00 r 0 0 100-21-0

206*00 i 34E-02 h 0 0 65-44-9

706-02 1 70E-02 r 0 0 1918-02-1

106-02 I 106-02 r 0 0 23505-41-1
89E'00 h 70E-06 h B9E»00 r 70E-OB r 0 0

206*00 20E*00 i 0 0. 1336-3&-3

70E-02 706-05 1 706-02 1 70605 r 0 0 12674-11-2

206*00 206*00 1 0 0 11104-28-2

206*00 206*00 1 0 0 11141-16-5

206*00 206-00 1 0 0 53469-21-9

206*00 206*00 1 0 0 12672-29-8

206*00 206-05 1 206*00 1 206-05 r 0 0 1I097-8H

206*00 206*00 1 0 0 1109&67-5

0

606-02 1 606-02 r 1 63-32-9

10E-01 1 306-01 r 1 120-12-7
736-01 n 31641 n 0 0 13 56-55-3

73641 n 316-01 n 0 0 13 205-99-2
736-02 n 3 IE-02 n 0 0 1} 207-069

736*00 i 3 IE-00 n 0 013 50-32-6

736-03 n 316-03 n 0 013 21641-9

NuStar
Octabromodiphenyl ether
Octamethylpyrophosphoramide
Uryzann
Oxadiazon
Oxamyl
Oxytluorten
Paclobutrazol
Paraquat
Haralhion
Pebulate
Pendimethalin
peniaDromo-fa-cnioro cyclonexane
Pentabromodiphenyl ether
Pentachlorobenzene
FentacnioromtroDenzene
Pentachlorophenol
Perchlorate
Hermethrm
Phenmedipham
Phenol
Hhenothiazine
m-Phenylenediamine
p-Phenylenediamine
Knenyimercunc acetate
2-Phenylphenol
Phorate
Hnosmet
Phosphine
Phosphoric acid
Phosphorus (white)
p-Phthalic acid
Phthalic anhydride
Krcloram
Pirimiphos-methyl
Polybrominated biphenyls
Polychlonnated bipnenyls (HUBS)
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

Polynuclear aromatic hydrocarbons (PAHs)
Acenapntnene
Anthracene
Benz[a|anthracene
benzo|bjiiuoranthene
Benzojkjnuoranthene
"CAL-Modined PRG' (PEA. 1994)

benzo|a|pyrene
"CAL-Modined PRG" (PPA. 1994)

Chrysene

4.3E+01 ne 6.2E+02 nc 2 6E+00 nc 26E*01 nc

1 8E+02 nc 26E+03 nc 1.1E+01 nc 1.1E*02 nc
1.2E+02 nc 1.8E+03 nc 7.3E+00 nc 7.3E+01 nc
3.1E+03 nc 4.4E+04 nc I.Bfc+OZ nc 1 BE+03 nc
31E+02 nc 44E*03 nc 1 8E+01 nc 1.8E+02 nc
1.5E+03 nc 22E+04 nc 9.1E+01 nc 9.1E*02 nc
I.Bfc+02 nc 2.6E+03 nc 1.1E+01 nc 1 1E+U2 nc
7.9E+02 nc 1.1E+04 nc 47E*01 nc 4 7E+02 nc
2.7E+02 nc 4.0E+03 nc 1.6E+01 ™ 1 6E+02 nc
3YL+U2 nc &.3b+03 nc 2.2b+01 nc 2 2b+U2 nc
31E+03 nc 4.4E+04 nc 1.8E+02 nc 1 8E+03 nc
2.4E+03 nc 3.5E+04 nc 1.5E+02 nc 1 5E+03 nc
Z.lt+01 u l.lh+02 a 2.8b-01 o 2 9b+UO ca
1 2E+02 nc 1.8E+03 nc 73E+00 nc 7.3E+01 ™
4.9E+01 ™ 7.0E+02 nc 2.9E+00 nc 2.9E+01 ™
1 9fc+00 a- 9.5E+00 ca 2.6b-02 ca 2.6b-01 ca
3.0E+00 c. 1.1E+01 c. 5.6E-02 c. 56E-01 a
3.9E+01 nc 1.0E*03 nc 1 8E + 01 nc

3.1b+03 ne 4.4b+04 nc I.Bb+02 nc I.Bb+UJ nc
1 5E+04 nc 1.0E + 05 max 91E+02 nc 9.1E + 03 nc
37E+04 nc 1.0E+05 m» 2.2E+03 nc 2.2E+04 nc
1.2E+02 nc I.Bb+03 nc 7.3b+00 nc 7.3E+U1 nc
3.7E+02 nc 5.3E+03 nc 2 2E+01 nc 2.2E+02 nc
1.2E+04 nc 1.0E+05 max 6.9E + 02 nc 6.9E*03 nc
4.Sb+00 nc A.Ob+01 nc 2.9E-01 nc 2.8fc+UU nc
2.5E+02 c. 1 3E+03 ca 3.5E+00 c. 3 5E+01 ca
1 2E+01 nc 1 8E+02 nc 73E-01 nc 73E + 00 nc

1.2E+03 ne l.Bt+04 nc /.3b+01 nc /.3b + U2 nc
1 8E+01 nc 2.6E+02 nc 3 1E-01 nc 1.1E+01 nc

1.0E+01 nc
1.6b+00 nc 4 1E+01 nc 7 3b-01 nc
6.1E + 04 ne 1 OE+05 m., 3.7E+03 nc 36E»04 nc

1.0E+05 ™, 1. OE+05 m», 1.2E+02 ne 7 3E+04 ne
4.3b+03 nc 6.2b+04 nc 2.6b+U2 nc 2.6b+03 nc
6.1E+02 ne 8.8E+03 ne 3.7E + 01 ne 3 6E + 02 nc
55E-02 c." 2.8E-01 c,- 7.6E-04 ca- 7.6E-03 ca-
Z.2E-01 ca I.Ub+UO ca 3 4E-03 ca 3 4E-02 ca
3.9E+00 ne 2.9E+01 ca~ 96E-02 ca" 96E-01 ca"
2.2E-01 c. 1 OE+00 c. 3.4E-03 c. 3.4E-02 ^
2.2b-01 ca I.Ok+OU ca 3 4b-03 ca 3 4E-02 ca
22E-01 ca 1.0E+00 ea 3 4E-03 ca 34E-02 ea
2.2E-01 ca 1 OE*00 ca 3.4E-03 ca 34E-02 ca
2 2h-01 ca" l.Oh+UO ca- 3.4b-03 ca- 3 4E-02 ca'
2.2E-01 ca 1 OE+00 ca 3.4E-03 ca 3.4E-02 ca

3.7fc+03 nc 3.Bb+04 nc 2.2b+02 nc 3./b+02 nc
22E+04 nc 1 OE+05 max 1.1E+03 ne 1 8E+03 nc
6.2E-01 c. 29E+00 c. 2 2E-02 c. 9.2E-02 c,
6.2b-01 ca 2Sb+00 ca 2.2E-02 ca 9.2k-02 ca
6.2E+00 ca 29E+01 c. 2.2E-01 ca 9 2E-01 ca
6.1E-01
6.2b-02 ca 2.9E-01 ca 2.2b-U3 ca S 2b-03 ca

1.5E-03
6.2E+01 ca 2.9E+02 ca 2.2E+00 ca 9.2E+00 ca

30E-02 1 OE-03

1.0E+02 5.0E+00

S.^b+02 2.9b+01
1 2E+04 59E+02
2.0E+00 8.0E-02
b.Ob+OU 2Ub-01
4.9E+01 2.0E+00

B Ob+00 4 Ob-01

1.6E+02 80E+00

00
CO
O
O

eno>
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Ke» |=IRIS h=HEA5T n=NCEA i-WITHORAWN mOIIMi EPA DOCUMENTS nROUTE EXTRAPOLATION ca=CANCER PRO nc'NONCANCER PRO tat=SOIL SATURATION ma*=CEILING LIMIT '(wtine nc < 100X cal "|wnn« nc < 10X ca|

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRO*)

V skin
SFo RIDo BR RfDi O «b«. CAS No

V(mg/Vg-d) (mg/kg-d) 1/(mg/kg-d) (mg/kg-d) C toils
Rnktonbal Industrial Amblajnl Air TapWiler
SoH'mgfkg) Soil (mg/Kg) (ug/m'3) (ug/l)

7 3E*00 n 3 1E*00 n 0 0 1 3 53-70-3
4 OE-02 I 4 OE-02 r 0 0 13 206-44-0

40E-02 I 4 OE-02 I 1 86-73-7
7 3E-01 n 3 1E-01 n 0 0 1 3 193-39-5

2 OE-02 i 86E-04 I 1 91-20-3

3 OE-02 I 3 OE-02 I 1 129-004

15E-01 1 90E03 1 15E-01 r 90E-03 r 0 01 67747-09-5
60E-03 h 60E-03 1 0 0 1 26399-36-0

1 SE-02 I 1 SE-02 1 0 01 1610-16-0
4 OE-03 1 4 OE-03 r 0 0 1 7297-19-6
7 5E-02 i 7 5E-02 r 0 0 1 23950-58-5

1 3E-02 1 1 3E-02 I 0 0 1 1916-16-7
SOE-03 I 5 OE-03 r 0 01 709964
2 OE-02 1 2 OE-02 1 0 01 2312-35-a

2 OE-03 1 2 OE-03 I 0 01 107-19-7
2 OE-02 1 2 OE-02 r 0 01 13940-2
2 OE-02 1 2 OE-02 r 0 01 12242-9

13E-02 1 13E-02 r 0 01 60207-90-1

1 0E-OI 1 1 1E-01 1 1 9»-«2-»
1 OE-02 n 1 0E-02 r 1 103-65-1

20E*01 h 20E*01 r 0 01 57-55-6

70E-01 h 70E-01 r 0 01 111-35-3
7 Of -01 h 57E-01 i 0 01 107-98-2

2 4E-01 i 1 6E-03 r 1 3E-02 i 8 6E-03 11 75-56-9
25E-01 1 25E-01 r 0 01 81335-77-5
25E-02 I 25E-02 r 0 01 51630-58-1

I0€-03 I 1 0E-03 r 0 01 110-86-1
50E-04 i 50E-04 r 0 01 13593-03-1

12E»01 h 12E»01 f 0 01 91-22-5

1 IE-01 1 30E-03 i 1 1E-01 r 30E-03 r 0 01 121-82-4
3 OE-02 i 3 OE-02 r 0 01 10453-66-6
5 OE-02 h 5 OE-02 r 0 0 1 299 84 3
4 OE-03 1 4 OE-03 r 0 01 83-79-4

25E-02 i 2 SE-02 I 0 01 78567-05-0
S OE-03 1 001 7783-00-8

5 OE-03 i 0 7782-49-2
5 OE-03 h 0 01 630-10-4
9 OE-02 1 9 OE-02 r 0 01 7405180-2

5 OE-03 1 0 7440-22-4
1 2E-01 h 5 OE-03 I 1 2E-01 I 2 OE-03 r 0 01 122-34-9

40E03 1 26628-228

2 7E-01 h 3 OE-02 1 2 7E-01 f 3 OE-02 f 0 01 148-18-5
20C-05 I 20E-05 1 0 01 62-74-8

1 0E-03 h 1 0E-03 I 0 01 13718-26-8

60E-01 I 0 7440-24-6

30E04 i 30E-04 t 0 01 57-24-9
20E-01 i 29E-01 i 1 100-12-5
1 0E-03 n 1 0E-03 r 80-07-9
2 SE-02 1 3 SE-02 1 0 01 88671-89-0

1 5E»05 h 1 56*05 h 0 003 1746-01-6

7 OE-02 1 7 OE-02 r 0 01 34014-18-1

20EO2 n 2 OE-02 r 0 01 3383-96-8
13E-02 i 13E42 f 0 01 5902-512

"CAL-Modified PRG" (PEA, 1994)
Dibenz[ah]anthracene
Fluoranthene
nuorene
lndeno[1 ,2,3-cd]pyrene
Naphthalene
Pyrene

Prochloraz
Profluralin
Prometon
Prometryn
Pronamide
Propachlor
Propanil
Propargite
Propargyl alcohol
Propazine
Propham
Hropiconazoie
Isopropylbenzene (Cumene)
n-Propylbenzene
Hropyiene giycol
Propylene giycol, monoethyl ether
Propylene giycol, monomethyl ether
Propylene oxide
Pursuit
Pydrin
Pyridine
Qumalphos
Quinoline
KUX ((jycionite)
Resmethrin
Ronnel
Kotenone
Savey
Selenious Acid
Selenium
Selenourea
Sethoxydim
Silver ana compounds
Simazine
Sodium azide
Sodium aietnyiditruocarbamate
Sodium duoroacetate
Sodium melavanadate
strontium, siaDle
Strychnine
Styrene
1,1 -sulionyiDls (4-cmoroMnzene)
Systhane
2.3,7.8-TCDD (dioxin)
1 eouthiuron
Temephos
Terbacil

6 1E+00
62E-02 c. 29E-01 ca 2.2E-03 ca 9 2E-03 c.
23E+03 nc 30E+04 ne 1.5E+02 nc 1 5E+03 nc

62E-01 ca 29E+00 ca 2 2E-02 ca 9 2E-02 ca
5.6E+01 nc 1.9E+02 nc 3.1E+00 nc 62E+00 nc
2 3fc+03 nc 5 4E+04 nc 1.1E+02 nc 1 Bb+02 nc
3 2E+00 ca 1 6E+01 ca 4 5E-02 ca 4 5E-01 ca
3.7E+02 nc 53E+03 nc 2 2E+01 nc 2 2E+02 nc
y 2b+02 nc 1.3b+04 nc 5.bb+01 nc b.I)t+02 nc

24E+02 nc 35E+03 nc 1.5E+01 nc 1 5E+02 nc
46E*03 nc 66E+04 ™ 2 7E+02 nc 2.7E+03 nc
/.9b+02 nc 1.1b + D4 nc 4.^b+Ul nc 4./b+02 nc
3.1E+02 nc 4 4E+03 nc 1 8E+01 nc 1.8E+02 nc
1 2E+03 nc 1.8E+04 nc 7.3E+01 nc 73E+02 nc
1.2b+02 nc 1 Bb+03 nc 7.3b+00 nc /.3b+01 nc
1.2E+03 nc 1.8E+04 nc 7 3E+01 nc 7.3E+02 nc
1.2E+03 nc 1.8E+04 nc 7.3E+01 nc 7.3E+02 nc
?.9b+02 nc 1.1b+04 nc 4 /b+U1 nc 4.^b+02 nc
1.6E+02 nc 5.2E+02 no 4 OE+02 nc 66E+02 nc
1.4E+02 nc 2.4E+02 .* 3.7E+01 nc 6.1E+01 nc
I.Ob+Ob mj« 1 Ob+05 m» /.3b+U4 nc f.3b+05 nc
4.3E+04 nc 1.0E+05 ma 2.6E+03 nc 26E«04 nc
4.3E+04 nc 1 OE+05 ma« 2.1E+03 nc 2.6E+04 ™
1.9b+00 ca' 9.1b + UU ca' b.2b-01 ca' 2.2b-01 ca
1 5E+04 nc 1.0E+05 ma< 9.1E+02 nc 91E+03 nc
1 5E*03 nc 2.2E+04 nc 9.1E+01 nc 9.1E + 02 nc
B.1b+01 nc B.Bb+02 nc 3Vb+UU nc 3.6b+01 nc
3.1E+01 nc 4.4E+02 nc 1 8E+00 nc 1 8E + 01 nc
4.1E-02 ca 2.1E-01 ca 5.6E-04 ca 5.6E-03 ca
4.4b+UO ca' 2.2b+U1 ca 6.1b-02 ca 6 IE-01 ca
1 8E+03 nc 26E+04 nc 1 1E*02 ~ 1.1E+03 nc
31E+03 nc 4.4E+04 nc 1 8E+02 nc 1.8E+03 nc
2.4E+02 nc 3.bb+03 nc 1.5E+01 nc l.bb+02 nc
1 5E+03 nc 22E+04 nc 9 1E+01 nc 9.1E+02 nc
3.1E+02 nc 4.4E*03 nc 1 8E+02 nc
3.9b+02 nc 1.0t+U4 nc 1.8b+U2 nc
31E+02 nc 44E+03 nc 1 8E+02 nc
5.5E+03 nc 7.9E+04 nc 3.3E+02 nc 3.3E+03 nc
3.9b+02 nc 1 Ob+U4 nc 1 Bb+02 nc
41E*00 ca- 21E+01 c. 5.6E-02 ca 5.6E-01 ca

I.Bb+UU ca 9.1t+00 ca 2.&k-02 ci 2 bb-01 ca
1.2E+00 « 1.8E+01 nc 7.3E-02 ™ 7.3E-01 nc
6.1E+01 nc 8.8E+02 nc 3.7E+00 nc 3.6E+01 nc
4Vb+U4 nc 1.0b+05 man 2.Zb+04 nc
1 8E+01 nc 26E+02 nc 1.1E+00 nc 1.1E«01 nc
1.7E+03 a 1.7E+03 a 1.1E+03 nc 1.6E+03 nc
^.Bb+01 nc 2.0b+03 nc 3./b+UU nc 3.6b+01 nc
1 5E+03 nc 22E»04 nc 91E+01 nc 91E*02 nc
3.9E-06 c. 27E-05 c. 4.5E-08 o 4.5E-07 ca
4.3t»03 nc B.2b+04 nc 2. Bb+02 nc 2.6b+03 nc
1.2E+03 nc 1.8E+04 nc 7.3E+01 nc 7.3E+02 nc
7.9E+02 nc 1.1E+04 nc 4.7E+01 nc 4.7E+02 nc

SOIL SCREENING LEVELS
Migration to Ground Waler

DAT 20 OAF 1
(mcyho) (mo/Vgl

20E+00 8.0E-02
43E+03 2.1E+02

1 4E+01 70E-01
8 4 E » 0 1 4.0E+00
4.2b+03 2.1E+02

b Ob+00 3 Ob-01

3.4b+01 20b+00

40E»00 2.0E-01



Key i=IHIS ri'HEAST n=NCEA »=WIIHDRAWN o=O1Ml EPAOOCUMENTS r=ROUTE EXTRAPOLATION ca=CANCER PBG nc'NONCANCER PRG tal'SOIL SATURATION maj.=CEILINO LIMIT "Iwtoe ne < 1QOX cal "|v»nti> nc < 10X a]

FOR PLANNING PURPOSES
TOXICITY INFORMATION

V ikm
SFo RIDo SFI RfDI O ab« CAS No

1/(mg/kg-d) (mg/kg-d) 1/(mg/kg-d) (mg/kg-d) C soNs

CONTAMINANT PRELIMINARY REMEDIATION GOALS (PROS) SOIL SCREENING LEVELS
~"~~ " ~ ~ M i g r a t i o n t o Ground Water

Residential Industrial AmblantAir Tip W«l»f DAF20 OAF 1
Soil (mg/Vg) SoH (mg/kg) <ug/m*3) (ugfl) (mgftg)

256-05 h 25645 r 0 01 13071.79-9
10E-03 I 106-03 I 0 01 996-504
3 OEM i 30644 1 0 01 95-94-3

26E-02 I 30E42 I 26E-02 I 30642 r 1 630-20-6

206-01 i 60E-02 n 20E-01 1 6 0€-02 , 1 79-34-5
52E-02 n 1 0E-02 i 20E-03 n 1 1E-01 n 1 127-18-4

30€-02 i 30E-02 r 0 01 59-90-2
20E*01 h 206*01 f 0 01 5216-25-1

24E-02 h 30E-02 1 24E-02 f 3 06-02 1 0 01 961-11-5
SOE-04 i 5 OEM I 0 01 3669-24-5

76E-03 n 2 IE-01 n 696-03 n 166-02 n 0 01 109-99-9

666-05 i 0 7446-19-6

IOE-02 1 10E-02 10 01 26249-774
106-01 n 106-01 r 0 01 N/A

306-04 H 306-04 r 0 01 39196-H-4

tOE-02 i 90E-02 tO 01 23564-05-9
506-03 1 506-03 r 0 01 137-26-6

60601 h 0
206-01 1 116-01 h 1 109-69-3

326*00 h 32E*00 f 0 01 B5-8O-7

606-01 h 606-01 i 0 01 95-70-5
20E-01 h 206-01 r 0 01 923-40-5

19E-01 c 196-01 1 0 01 106-49-0

116*00 i 116*00 I 0 01 9001-35-2
756-03 i 756-03 r 0 01 66841-254
136-02 I 136-02 r 0 01 2303-17-5

IOE-02 1 106-02 r 0 01 62O97-SO-S
50603 I 50603 r 0 01 615-54-3
30604 i 0 01 56359

3 46-02 h 3 46-02 r 001 634-93-5

296-02 K 29642 I 0 01 33663-SO-2
106-02 1 576-02 h 1 120-92-1

206-02 n 296-01 n 1 71-554

576-02 I 406-03 i 566-02 1 406-03 I 1 7900-5
11642 n 60E-03 I 606-03 fl 606-03 I 1 79016

306-01 1 20641 n 1 7549-4

106-01 1 106-01 r 0 01 95-95-4
1 16-02 i 1 16-02 i 001 B9-06-2

106-02 1 10642 r 0 01 93-76-5

90E43 1 90643 r 0 01 93-72-1
SOE43 I 50643 f 1 596-774

706*00 n 606-03 1 706*00 i 506-03 I 1 96-19-4
50643 H 50643 f 1 96-19-5
306*01 1 966*00 n 1 76-13-1

30E43 1 30643 r 0 01 5913946-2

20643 r 20643 I 1 121-44-9
77E-03 i 75643 1 77643 1 75643 t 0 01 159249-9

14644 r 14644 n 01 552-30-7

5 0642 n 1 7643 n 1 95434
50642 n 17643 n 1 10947-9

376-02 h 37642 r 0 01 512-56-1
30642 i 30642 r 0 01 49-35-4
10642 n 10642 r 0 01 479-45-9

I erbulos
Terbutryn
1 ,2.4,5-Tetrachlorobenzene
1.1,1,2-1 etracmoroetnane
1.1,2.2-Tetrachloroethane
Tetrachloroethylene (PCE)

CAL-MOdllied KKli" (K'tA, 1994)
2,3,4,6-Tetrachlorophenol
p.a.a.a-Tetrachlorotoluene
T elracniorovinpnos
Tetraethyldithiopyrophosphate
Tetrahydrofuran
inallium and compounds
Thiobencarb
Thiocyanate
l hiotanox
Thiophanate-methyl
Thiram
i in (inorganic, see inbutyllin oxide lor organic im)
Toluene
Toluene-2, 4-diamine
loluene-2,5-diamme
Toluene-2, 6-diamine
p-Toluidine
i oxapnene
Tralomethrin
Triallale
1 nasulluron
1 ,2,4-Tribromobenzene
Tributyltin oxide (TBTO)
2,4,6- 1 ricmoroaninne
2,4.6-Trichloroanilinehydrochloride
1 ,2,4-Trichlorobenzene
1,1,1-1 ncmoroeina ne
1,1,2-Trichloroethane
Trichloroethylene (TCE)
I ncniorotiuorometnane
2 ,4 , 5-Trichlorophenol
2,4,6-Trichlorophenol
2,4,s- 1 ricmoropnenoxyacetic Acid
2-(2,4,5-Trichlorophenoxy) proptonic acid
1 . 1 ,2-Trichloropropane
1.2,3-1 ricnioropropane
1 ,2,3-Trichloropropene
1 , 1 ,2-Trichloro-1 ,2,2-trifluoroethane
i noipnane
Trielhylamine
Trifluralin
inmeiiiuc Annydrld* (I MAN)
1 ,2,4-Trimethylbenzene
1 ,3,5-Trimethylbenzene
i nmetnyi pnospnale
1 ,3,5-Trinilrobenzene
Trinitrophenylmethylnitramine

1.5E+00 nc 2.2E+01 nc 9.1E-02 nc 9.1E-01 nc
61E+01 ™ 88E+02 nc 3 7E+00 nc 3.6E+01 nc
1.8E + 01 nc 26E+02 nc 1.1E+00 nc 1.1E+01 nc
3 Ob+00 ca i*. Ob+00 ca 2 6b-01 ca 4.3E-01 c>
38E-01 c. 90E-01 o 33E-02 c. 5 5E-02 »
5.7E+00 c.- 1.9E+01 o- 3.3E*00 « 1.1E+00 ca

3 2L-01
1.8E + 03 nc 2.6E+04 nc 1 1E + 02 nc 1.1E + 03 nc
24E-02 ca 1 2E-01 ca 34E-04 ca 3.4E-03 ca
ZOfc+01 c»' 1 Ot+02 ca 2 8h-01 ca 2.8E+DO ca
3.1E+01 nc 44E+02 nc 1.8E+00 nc 1.8E+01 nc
64E+01 ca 32E+02 ca 9.9E-01 ca 8.8E+00 ca
S.2t+00 nc 1 3fc+02 nc 2.4b+UU ne
6.1E+02 nc 8.8E+03 nc 3.7E+01 r. 3 6E+02 ™
6.1E+03 nc 1 OE+05 ma, 3.7E + 02 nc 3.6E + 03 nc
1 Bb+01 nc 2bt+02 nc 1.1b+00 nc l.lb-KJl nc
4.9E+03 nc 7.0E+04 nc 2 9E+02 nc 2.9E+03 nc
3.1E+02 nc 4.4E+03 ™ 1.8E+01 nc 1.8E+02 nc
4.^b+04 nc I.Ob+05 max 2.2b + U4 nc
52E+02 i» 5.2E+02 i« 4.0E+02 nc 7.2E»02 nc
1 5E-01 ca 7.7E-01 ca 2.1E-03 ca 21E-02 ca
3.7E+04 nc 1.0b+05 ma« 2.2b+03 nc 2.2b+U4 nc
1.2E+04 nc 1.0E+05 ma> 7.3E+02 nc 7.3E+03 nc
2.6E+00 ca 1.3E+01 ca 35E-02 ca 3.5E-01 ca
4.4b-U1 ca 2.2b^00 ca 6. Ob-03 ca 6.1b-02 ca
46E+02 nc 66E+03 nc 2.7E+01 nc 2 7E+02 nc
7.9E+02 nc 1.1E+04 nc 4.7E+01 n= 4 7E+02 nc
B.1b+02 nc 8 8E+D3 nc 3./t+01 nc 3.6b+U2 nc
31E+02 nc 44E+03 nc 1.8E+01 nc 1 8E + 02 nc
1 8E+01 nc 26E+02 nc 1 1E*01 nc

1.4b4-01 ca 7.3E+U1 ca 2.UE-01 ca 2.0b+UO ca
1.7E+01 ca 85E+01 ca 2.3E-01 ca 23E + 00 ca
6.5E+02 nc 3.0E+03 .» 2 1E+02 nc 1 9E+02 nc
6.3E+U2 nc 1.4E+03 tal 1.0b+03 nc &.4b+o2 nc
84E-01 ca- 1 9E+00 ca- 1 2E-01 ca 2.0E-01 ca
2.8E+00 ca- 6.1E+00 ca- 1.1E+00 ca- 1 6E+00 ca-
3.9E+02 nc 2 Ob+03 tx T3b»U2 nc 1.3b+03 nc
6.1E+03 nc 88E+04 nc 3 7E+02 nc 3 6E+03 nc
4.4E+01 ca 2.2E+02 ca 6.2E-01 ca 6.1E*00 ca
6.1b+02 ne B Bb+03 nc 3 /b+01 nc 3.6E+02 nc
4.9E+02 nc 70E+03 nc 2.9E+01 nc 2 9E+02 nc
1.5E+01 nc 51E+01 nc 1 8E+01 nc 3.0E*01 nc
1.4b-03 ea 3.1b-03 ca 9 bb-04 ca 1.6E-03 ca
1.2E+01 nc 39E+01 ne 1 8E+01 nc 3 OE + 01 nc
56E+03 .x 56E+03 .» 3.1E+04 nc 5 9E»04 nc
I.Bb+02 ne 26b+03 nc 1.1b + 01 nc 1.1b+02 nc
2.3E*01 ne 88E+01 ne 7.3E+00 ne 1 2E + 01 nc
6.3E+01 ea- 3.2E+02 ca- 8.7E-01 ca- 87E + 00 ca-
B.Bb+00 nc 1 ib+02 nc b.1b-01 nc S.lb+00
5.2E+01 nc 1.7E+02 nc 6.2E+00 ne 1.2E+01 ne
2.1E+01 ne 70E+01 ne 6.2E+00 ne 1.2E+01 nc
1.3E+01 ca 6./b+01 ca 1 Bb-U1 ea I.Bb+00 ea
1.8E+03 nc 26E+04 ne 1 1E+02 nc 1.1E+03 nc
6.1E»02 n= 8.8E+03 nc 3.7E+01 nc 3.6E+02 nc

3.0E-03 20E-04
6.0E-02 3.0E-03

1.2E+01 6.0E-01

3.1b+01 2.0b+00

5.0E+00 3.0E-01
Z. Ob+OU 1. Ob-01
20E-02 90E-04
60E-02 30E-03

2.7E+02 1.4E+01
2.0E-01 8.0E-03

00c*>
O
O

U1
00



t=lRlS h-HEAST n=NCEA »=W1THDRAWN 0=Olhe< EPA DOCUMENTS i-ROUTE EXTRAPOLATION ca=CANCER PRG nc=NONCANCER PRO sat=SOIl SATURATION ma»'CEILING LIMIT '(wfwe nc<100Xca) "l*t>ere f>C < 10X ca)

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGs)

V skin
SFo RfDo SFi RfDi O ibl CAS No

1/(mg/Vg-d) (mg/kg-d) 1/(mg/kg-d) (mg/kg-d) C sote
R«ikl«ntijl Induilriil Ambient Air TapWilet
SoU(mgAg) Soil (mg/Xg) (ug/m'3) (ug/1)

SOIL SCREENING LEVELS
MigrXion 10 Ground Wil«r

Off 20 DAF 1
(mcyvo) (mortal

3 OE-02 I 5 OE-04 1 3 OE-02 f 5 OE-04 r 0 0 1 1 18-96-7
10E-01 n IDE -01 ( 01 791-28-6

1 4E-02 n 30E-01 n 1 4EXJ2 ' 30EO1 r 01 115-964

2 OE-04 n 7440-61-0

70E-03 h 0 74«-62-2
1 0E-03 1 OE-03 r 0 0 1 1929-77-7

2SE-02 2SE-02 I 0 01 JM71-44->
10E»00 57E-02 I 1 10»-05-<

11E01 I 66E-04 11E-01 h 86E-04 I 1 593-60 J

15E.OO i 306-03 3 IE-02 I 29E-02 I 1 75-01-<
75E-01 I 3 OE-03 1 6E-02 1 2BCO2 i 1 75-01-4

3 OE-04 30E44 • 0 01 11112
20E*00 20E-01 11 01 1330-20-7
3 OE-01 0 7440-66-6
3 OE-04 0 1314-04-7
SOE-02 5 OE-02 1 0 01 12122-67-7

2.4,6-Trimtrotoiuene
Triphenylphosphlne oxide
Tris(2-chloroethyl) phosphate
uranium (cnemlcal toxicity only)
Vanadium and compounds
Vernam
vmclozolin
Vinyl acetate
Vinyl bromide (bromoethene)
vinyl cnionae (child/adult)
Vinyl chloride (adult)
Warfarin
Xylenes
line
Zinc phosphide
Zineb

1.6E+01 ci- 8.2E»01 ca~ 22E-01 «•• 2 2E+00 c."
6.1E+03 nc B.8E+04 nc 3.7E+02 nc 3.6E+03 nc
35E+01 c. 1 8E+02 o 4.8E-01 » 4.8E+00 c,
1.BE+01 nc 4.1E+U2 nc 7.3b+00 nc
55E+02 nc 1 4E+04 nc 2.6E+02 nc
6.1E+01 nc 88E+02 nc 37E+00 nc 36E+01 nc

1.5E+03 nc 2 ZE+04 nc 9 1E+01 nc 9.1E+02 nc
4.3E+02 nc 1 4E+03 nc 2.1E+02 nc 4.1E+02 nc
1.9E-01 c.- 42E-01 a- 61E-02 c,- 1.0E-01 c,-
1.5E-01 c« Z ZE-01 cj 4.1E-OZ o

B3E-01 c.
1 8E+01 ™ 26E+02 nc 1 1E+00 nc 1 1E+01 nc
21E+02 .« 2.1E+02 .« 7.3E+02 nc 1.4E*03 nc
2.3t+04 nc 1 Ot+Ob m»i 1.1t+04 nc
2.3E+01 nc 6.1E+02 nc 1.1E+01 nc
3.1E+03 nc 4.4E+04 nc 1.8E+02 nc 1.8E+03 nc

60E+03 30E+02

1.7E+02 8.0E+00

1 Oh-02 /.Ut-U4

2.1E*02 1.0E+01
1.2b+O4 b.2b+OZ

00
COoo-I
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Scenario Timetrame: Current/Future
Medium: Soil
Exposure Medium: Air
Exposure Point: Outdoor Air
Receptor Population: Worker
Receptor Age: Adults

Worker tnhilitlon

Table C.1.1.RME
Calculation ot Noncancer Hazards

Worker: Reasonable Exposure Scenario
Outdoor Air

Dermal
Exposure Medium EPC Absorption Route EPC EPC

Route Chemical ot Concern Value1 Medium Units Factor' Route EPC Units Applied
Inhalation Metals and Organometalllc Compounds

Mercury (total) 3.3.E-05 mg/m3 - 3.3.E-05 mg/m3 M

Reference
Intake (Non- Intake (Non- Reference Reference Relerence Concentration

cancer) cancer) Units Dose' Dose Units Concentration Units Hazard Quotient

2.1E-6 mg/kg-day 8.6E-5 mq/kq-dav - - 0.025
Hazard Index: | 0.025 I

DRAFT

- not applicable
EPA • U.S. Environmental Protection Agency
EPC - exposure point concentration
M - medium-specific

Values for all chemicals reflect the lower of either the 95th percentlle UCL on the mean or the maximum concencentration.
"Absorption factors from U.S. EPA (1999a).
'Represents Inhalation reference dose for mercury vapor.

oo
Woo

o>

Mw»0ofkfec«uaat>gM.aOT MaMmtr C.tifiQUI



Scenario Timelrame: Current
Medium: Soil
Exposure Medium: Surface SOU
Exposure Point: Developed ATM surface soil (unpaved)
Receptor Population: Worker
Receptor Age: Adults

Table C.1.2.RME
Calculation of Noncancer Hazards

Worker: Reasonable Exposure Scenario
Developed Area Surface Soils

Worker Surfmce Soil Ingeitlon / Dermml

Exposure
Route Chemical of Concern

Medium EPC
Value*

Dermal
Absorption

Medium Unite Factor* Route EPC
Route EPC

Units
Ingestion Metals and Organometallic Compounds

Aluminum
Arsenic
Chromium
Copper
Iron
Lead
Manganese
Mercury (total)
Thallium
Vanadium

12000
11
97
470

23000
390
540
310
ND
140

mo/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mo/kg

-

-

-

12000
11
97
470

23000
390
540
310
ND
140

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

EPC Intake (Non-
Applied cancer)

M 5.9E-3
M 5.4E-6
M 4.7E-5
M 2.3E-4
M 1.1E-2
M
M 2.6E-4
M 1.5E-4
M
M 6.8E-5

Intake (Non-
cancer) Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/Kg-day

Reference
Dosee

1.0E+0
3.0E-»
3.0E-3
3.7E-2
3.0E-1

ND
4.7E-2
3.0E-4
8.0E-5
9.0E-3

Reference
Reference Reference Concentration
Dose Units Concentration Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

..
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Hazard Quotient

0.0059
0.018
0.016
0.0062
0.038

0.0057
0.51

0.0076
Organic Compounds

Benzene
PAHs
Benz[a]anlhracene
3enzo[a)pyrene
Benzo[b]fluoranthene
Dibenz(a,h]anthracene

ND

0.31
0.41
0.75
0.071

mg/kg

mo/kg
mg/kg
mg/kg
mg/kp

-

-

ND

0.31
0.41
0.75
0.071

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg

M

M —
M
M
M

mg/kg-day

--

3.0E-3

ND
ND
ND
ND

mg/kg-day

..
-.
_

_
Hazard Index:

-
-

-
0.60

Dermal Metals and Organometallic Compounds
Arsenic 11 mg/kg 0.03 11 mg/kg M 2.1E-6 mg/kg-day 3.0E-4 mg/kg-day 0.0071

Organic Compounds
PAHs
Benz[a]anthracene
3enzo[a]pyrene
Benzo(b|fluoranthene
Dibenzra.hjanthracene

0.31
0.41
0.75
0.071

mg/kg
mg/kg
mg/kg
mo/kg

0.13
0.13
0.13
0.13

0.31
0.41
0.75
0.071

mg/kg
mg/kg
mg/kg
mo/kg

M
M
M —
M

-
-
-

ND
ND
ND
ND

..

..
-
..

Hazard Index:
Total Hazard Index Across All Exposure Routes/Pathways:

Note:
- not applicable

EPA - U.S. Environmental Protection Agency
EPC - exposure point concentration
M
ND
PAHs
PCBs

medium-specific

-

-

0.0071

0.61

"Values for all chemicals reflect the lower of either the 95th percentlle UCL on the mean or the maximum concencentratJon.
"Absorption factors from U.S EPA (1999a).
Toxicity values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (July 1997)) or EPA Integrated Risk Information System (IRIS) (June 20018).
Toxicity values were adjusted to account for oral absorption In order to calculate risks for dermal exposure on the bases of absorbed doses (U.S. EPA 1999a).

not determined by EPA or not considered to be a carcinogen
Potycycllc aromatic hydrocarbons
Potychlorinated biphenyte

DRAFT
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Scenario Tlmelrame: Future
Medium: Soil
Exposure Medium: Surface son
Exposure Point: Developed Area surface soil (all]
Receptor Population: Worker
Receptor Age: Adults

Table C.1.3. RME
Calculation of Noncancer Hazards

Worker: Reasonable Exposure Scenario
Developed Area Surface Sols

Worker SurtKt Soil Ingntlon / Ovmtl

Exposure Medium EPC
Route Chemical of Concern Value' Medium Units

Dermal
Absorption

Factor*
Route EPC EPC Intake (Non-

Route EPC Units Applied cancer)
Intake (Non- Reference
cancer) Units Dose'

Reference
Reference Reference Concentration
Dose Units Concentration Units Hazard Quotient

Ingestion Metals and Organometalllc Compounds
Aluminum
Arsenic
Chromium
Copper
Iron
Lead
Manganese
Mercury (total)
Thallium
Vanadium

12000
11
97

2200
22000

260
400
2300
1.B
140

mg/kg
mo/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

-

-

--
-

-

12000 mg/kg M 5.9E-3
11 mg/kg M 5.4E-6
97 mg/kg M 4.7E-5

2200 mg/kg M 1.1E-3
22000 mg/kg M 1.1 E-2
260 mg/kg M
400 mg/kg M 2.0E-4
2300 mg/kg M 1.1E-3

1.8 mg/kg M 8.BE-7
140 mg/kg M 6.8E-5

mg/kg-day 1 .OE+0
mg/kg-day 3.0E-4
mg/kg-day 3.0E-3
mg/kg-day 3.7E-2
mg/kg-day 3.0E-1

NO
mg/kg-day 4.7E-2
mg/kg-day 3.0E-4
mg/kg-day 8.0E-5
mg/kg-day 9.0E-3

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

..
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

0.0059
0.018
0.016
0.029
0.036

0.0042
3.8

0.011
0.0076

Organic Compound*
Benzene
PAHs
Benz(a)anthracene
Benzo[a]pyrene
Banzo[b]ftuoranthene
Dibenzra,h]anthracene

2.8

0.85
0.68
1.1

0.15

mg/kg

mg/kg
mg/kg
mg/kg
mg/kq

-

-
-

2.8 mg/kg M 1.4E-6

0.85 mg/kg M
0.68 mg/kg M
1.1 mo/kg M

0.15 mg/kg M

mg/kg-day 3.0E-3

ND
NO
ND
ND

mg/kg-day

-

..
_

Hazard Index:

0.0005

-

_
3.9

Dermal M<tal> and Organomatalllc Compounds
Arsenic 11 mg/kg 0.03 11 mg/kg M 2 IE-6 mg/kg-day 3.0E-4 mg/kg-day - ~ 0.0071

Organic Compounds

Note:
_
6PA
EPC
M
NO
PAHs
PCBs

PAHs
Benz[a]anthracene
Benzo[a]pyrene
Benzo|b]fluoranthene
Dibenzfa,h]anlnracene

- not applicable

0.85
0.68
1.1

0.15

mg/kg
mg/kg
mg/kg
mg/kg

0.13
0.13
0.13
0.13

0.85 mg/kg M
0.68 mg/kg M
1.1 mg/kg M

0.15 mo/kg M

ND
ND
ND
ND

..

..

..
-

Hazard Index:
Total Hazard Index Across All Exposure Routes/Pathways:

-

-
-

0.0071

3.9

"Values for all chemicals reflect the lower of either the 95th percentile UCL on the mean or the maximum concencentration.
• U.S. Environmental Protection Agency
- exposure point concentration
- medium-specific

'Absorption factors from U.S. EPA (1999a).
Toxicity values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (July 1997a) or EPA Integrated Risk Information System (IRIS) (June 2001a).
Toxlclty values were adjusted to account for oral absorption in order to calculate risks for dermal exposure on the bases of absorbed doses (U.S. EPA 1999a).

- not determined by EPA or not considered to be a carcinogen
- Polycycllc aromatic hydrocarbons
- Polychlorlnated biphenyls

DRAFT
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Scenario Tlmeframe: Current/Future
Medium: Soil
Exposure Medium: Subsurface sol
Exposure Point: OevXoped Area subsurface soil (1-20 ft depths)
Receptor Population: Construction Worker
Receptor Aae: Adults

Table C.t.4. RME
Calculation of Noncancer Hazards

Adult Subsurface Soil Exposure : Reasonable Maximum Exposure
Developed Area

Construction Wortar Sulaurttct Soil Ingfition /Ofrmil

Exposure Medium EPC
Route Chemlcat of Concern Value*

Dermal
Absorption

Medium Units Factor*
Route EPC EPC

Route EPC Units Applied
Intake (Non-

cancer)
Intake (Non-
cancer) Units

Reference
Dose'

Reference
Reference Reference Concentration
Dose Units Concentration Units Hazard Quotient

Ingestion Mstals and Organometalllc Compounds
Arsenic
Barium
Cadmium
Chromium
Copper
ron
Lead
Manganese
Mercury (total)
Nickel
Silver
Thallium
Zinc

8.4
320
3.4
130

7400
24000
310
570

2800
88
9.6
5.4

2100

mg/kg
mg/kg
mg/kg
mo/kg
moAg
mg/kg
mo/kg
mg/kg
mg/kg
mg/kg
mg/kg
mo/kg
mo/kg

8.4
320
3.4
130

7400
24000
310
570
2800

Be
9.6
5.4

2100

mo/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

M
M
M
M
M
M
M
M
M
M
M
M
M

4.16-7
1.6E-5
1.76-7
6.4E-6
3.66-4
1.26-3
-

2.86-5
1.4E-4
4.3E-6
4.7E-7
2.6E-7
1.0E-4

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

0.0003
0.07

0.0005
0.003
0.037
0.30
NO

0.047
0.0003

0.02
0.005

0.00008
0.30

mg/kg-day -
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

-
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

0.0014
0.0002
0.0003
0.0021
0.010
0.0039

0.0006
0.46

0.0002
0.0001
0.0033
0.0003

Organic Compounds
Benzene
Toluene
PAHs
2-Methylnaphthalene
Benz[a]anthracena
Naphthalene
Phenanthrene
PCBs

2.8
0.011

11
0.26
2.4
5.5

0.36

mo/kg
mg/kg

mg/kg
mg/kg
ma/kg
mg/kg
rug/kg

2.8
0.011

11
0.26
2.4
5.5

0.36

mg/kg
mg/kg

mo/kg
mg/kg
mg/kg
mg/kg
ma/kg

M
M

M
M
M
M
M

1.4E-7
5.4E-10

5.4E-7
-

1.2E-7
2.7E-7

_

mg/kg-day
mg/kg-day

mg/kg-day

mg/kg-day
mg/kg-day

0.003
0.20

0.02
ND
0.02
0.03
ND

mg/kg-day
mg/kg-day

mg/kg-day -
_

mg/kg-day
mg/kg-day

Hazard Index:

0.00005
0.000000003

0.00003
-

0.000006
0.000009

-
0.48

Dermal Metals and Organomstalllc Compounds
Arsenic
Cadmium

8.4
3.4

mg/kg 0.03
mg/kg 0.001

8.4
3.4

mg/kg
mg/kg

M
M

6.5E-07
8.8E-09

mg/kg-day
mg/kg-day

0.0003
0.000013

mg/kg-day
mg/kcrday

0.0022
0.0007

Organic Compounds

_
EPA
EPC
M
ND
PAHs
PCBs

PAHs
2-Methylnaphthalene
Benz[a]anlhracene
Naphthalene
Phenanrhrene
PCBs

Note:
- not applicable

11
0.26
2.4
5.5
0.36

mo/Kg 0.13
mg/kg 0.13
mo/kg 0.13
mg/kg 0.13
mg/kg 0.14

11
0.26
2.4
5.5

0.36

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

"Values for all chemicals reflect the lower of erther the 95th percent!)
- U.S. Environmental Protection Agency
- exposure point concentration
- medium-specific

M
M
M
M
M

3.7E-06

8.1E-07
1.8E-06

-

mg/kg-day
-

mg/kg-day
mg/kg-day

0.02
ND
0.02
0.03
ND

mg/kg-day
..

mg/kg-day
mg/kg-day -

_
Hazard Index:

Total Hazard Index Across All Exposure Routes/Pathways:

0.0002

0.00004
0.00006

0.0032
0.48

9 UCL on the mean or the maximum concencentration.
'Absorption factors from U.S. EPA (1999a).
Toxteity values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (July 1997a) or EPA Integrated Risk Information System (IRIS) (June 2001a).
Toxiclty values were adjusted to account for oral absorption In order to calculate risks for dermal exposure on the bases of absorbed doses (U.S. EPA 1 999a).

- not determined by EPA or not considered to be a carcinogen
- Potycyclic aromatic hydrocarbons
- Polychlorfnated biphenyls

DRAFT
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Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface soil
Exposure Point: Undeveloped Area surface soli
Receptor Population: Worker
Receptor Age: Adults

Table C.1.5. RME
Calculation of Noncancer Hazards

Worker Surface Soil Exposure: Reasonable Maximum Exposure
Undeveloped Area

Wortttr SurtKt Sail Ingntion I D*m»l

Exposure Medium EPC
Route Chemical of Concern Value1 Medium Units

Dermal
Absorption

Factor" Route EPC
Route EPC

Units
EPC

Applied
Intake (Non-

cancer)
Intake (Non-
cancer) Units

Reference
Dose'

Reference
Reference Reference Concentration
Dose Units Concentration Units Hazard Quotient

Ingestion Metals and Organometalllc Compounds
Aluminum
Antimony
Arsenic
Barium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury (total)
Nickel
Silver
Thallium
Vanadium
Zinc

7000
11
13

350
11
170
380

38000
1500
610
540
63
15
2.9
80

9200

mg/kg
mg<Xg
mg/kg
mg/kg
mg/kg
mg/kg
mo/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

-

-
-
-

-

-

7000
11
13

350
11
170
380

38000
1500
610
540
63
15
2.9
80

9200

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

3.4E-3
5.4E-6
6.4E-6
1.7E-4
54E-6
8.3E-5
1.9E-4
1.9E-2

3.0E-4
2.6E-4
3.1E-5
7.3E-6
1.4E-6
3.9E-5
4.5E-3

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

1.0
0.0004
0.0003
0.070
0.0005
0.003
0.037
0.30
ND
0.05

0.0003
0.02
0.01

0.0001
0.01
0.30

mg/kg-day - - 0.0034
mg/kg-day -• -- 0.013
mg/kg-day - -- 0.021
mg/kg-day « - 0.0024
mg/kg-day - - 0.011
mg/kg-day - -- 0.028
mg/kg-day - -- 0.0050
mg/kg-day •- -- 0.062

..
mg/kg-day - - 0.0064
mg/kg-day « - 0.88
mg/kg-day » -- 0.0015
mg/kg-day - - 0.0015
mg/kg-day -- -- 0.018
mg/kg-day - - 0.0043
mg/kg-day - - 0.015

Organic Compounds
Bis[2-ethylhexyrjphthalate
PAHs
Benz[a]anthracene
Benzo[a]pyrene
Benzrjfbjfluoranthene
Dlbenz[a,h)anthracene
lndeno[1 ,2,3<d]pyrene
Phenanthrene
PCBs

100

1.7
2.1
2.4
0.50
1.2
4.0
4.4

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ma/kg

-

-
-
-
--

100

1.7
2.1
2.4

0.50
1.2
4.0
4.4

moAS

mgttg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

M

M
M
M
M
M
M
M

4.9E-5

-

-
-

2.0E-6
-

mg/kg-day

-
-

-
mg/kg-day

-

0.02

NO
ND
ND
ND
ND
0.03
ND

Dermal Metals and Organometalllc Compounds
Arsenic
Cadmium

13
11

mg/kg
mg/kg

0.03
0.001

13
11

mg/kg
mg/kg

M
M

2.5E-06
7.1E-8

mg/kg-day
mg/kg-day

0.0003
0.000013

mg/kg-day - -- 0.0024

_
..
..
..
..

mg/kg-day - - 0.0001
_

Hazard Index: 1.1 I

mg/kg-day - -. 0.0084
mg/kg-day - -- 0.0057

Organic Compounds
Bls[2-ethylhexyfjphthalate
PAHs
Benz[a)anthracene
Benzo(a]pyrene
Benzo[b]f1uoranthene
Dibenz(a.h]anthracene
lndeno[1 ,2.3-cd]pyrene
Phenanthrene
PCBs

100

1.7
2.1
2.4

0.50
1.2
4.0
4.4

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mo/kg

0.10

0.13
0.13
0.13
0.13
0.13
0.13
0.14

100

1.7
2.1
2.4

0.50
1.2
4.0
4.4

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

M

M
M
M
M
M
M
M

6.5E-5

-

-

3.4E-6

mg/kg-day

mg/kg-day

0.02

ND
ND
ND
ND
ND
0.03
ND

mg/kg-day -- -- 0.0032

_
..
..
..
_

mg/kg-day - - 0.0001
..

Hazard Index: 0.017
Total Hazard Index Across All Exposure Routes/Pathways: 1.1

Note:

EPA
EPC
M
ND
PAHs
PCBs

- not applicable "Values for all chemicals reflect the lower of either the 95th percentile UCL on the mean or the maximum concencentration.
- U.S. Environmental Protection Agency
- exposure point concentration
- medium-specific

'Absorption factors from U.S. EPA (1999a).
Toxicity values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (July 1997a) or EPA Integrated Risk Information System (IRIS) (June 2001a).
Toxlcny values were adjusted to account for oral absorption in order to calculate risks for dermal exposure on the bases of absorbed doses (U.S. EPA 1999a).

- not determined by EPA or not considered to be a carcinogen
- Pofycycllc aromatic hydrocarbons
- Pofychtorlnated biphenyta
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Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment
Exposure Point: Undeveloped Area surface aedlmenl
Receptor Population: Trespasser
Receptor Age: Adults

Table C.1.6. RME
Calculation of Noncancer Hazards

Adult Sediment Exposure: Reasonable Maximum Recreational
Undeveloped Area

Mutt Trespasser Sediment Ingettlon / Demal

Exposure
Dermal

Medium EPC Absorption Route EPC EPC Intake (Non-
Route Chemical of Concern Value* Medium Units Factor* Route EPC Units Applied cancer)

Reference
Intake (Non- Reference Reference Reference Concentration
cancer) Units Dose' Dose Units Concentration Units Hazard Quotient

Ingestlon Metals and Organometallic Compounds
Aluminum 14000 mg/kg
Arsenic 8.8 mg/kg
Barium 230 mg/kg
Cadmium 9.1 mg/kg
Chromium 160 mg/kg
Copper 190 mg/kg
Iron 21000 mg/kg
Lead 470 mg/kg
Manganese t80 mg/kg
Mercury (total) 1200 mg/kg
Nickel 29 mg/kg
Sitver 4.3 mg/kg
Thallium 4.8 mg/kg
Vanadium 69 mg/kg
Zinc 7300 mg/kg

14000 mg/kg M 7.7E-4
8.8 mg/kg M 4.8E-7
230 mg/kg M 1.3E-5
9.1 mg/kg M 5.0E-7
160 mg/kg M 8.8E-6
190 mg/kg M 1.0E-5

21000 mg/kg M 1.2E-3
470 mg/kg M
160 mg/kg M 9.9E-6
1200 mg/kg M 6.6E-5
29 mg/kg M 1.6E-6
4.3 mg/kg M 2.4E-7
4.8 mg/kg M 2.6E-7
69 mg/kg M 3.8E-6

7300 mg/kg M 4.0E-4

mg/kg-day 1.0 mg/kg-day
mg/kg-day 0.0003 mg/kg-day
mg/kg-day 0.07 mg/kg-day
mg/kg-day 0.0005 mg/kg-day
mg/kg-day 0.003 mg/kg-day
mg/kg-day 0.04 mg/Xg-day
mg/kg-day 0.30 mg/kg-day

ND
mg/kg-day 0.047 mg/kg-day
mg/kg-day 0.0003 mg/kg-day -- -
mg/kg-day 0.02 mg/kg-day
mg/kg-day 0.005 mg/kg-day
mg/kg-day 0.00008 mg/kg-day
mg/kg-day 0.009 mg/kg-day
mg/kg-day 0.30 mc/kg-day

0.0008
0.0016
0.0002
0.0010
0.0029
0.0003
0.0038

0.0002
0.22

0.0001
0.00005
0.0033
0.0004
0.0013

Organic Compounds
PAHs
Benz[a]anthracene 1.7 mg/kg
Benzo[a]pyrene 1.6 mg/kg
Benzo(b]fluoranth6ne 1.8 mg/kg
Dibenz[a,h]anthracene 0.49 mg/kg
lndeno(1,2,3-cd]pyrene 1.2 mg/kg
Phenanthrene 1.8 mg/kg
PCBs 0.73 mg/kg

1.7 mg/kg M
1 .6 mg/kg M
1.8 mg/kg M

0.49 mg/kg M
1.2 mg/kg M
1.8 mg/kg M 9.9E-8

0.73 mg/kg M

ND
ND

- ND -
ND
ND

mg/kg-day 0.03 mg/kg-day
ND

Hazard Index:

-

-
-
-

0.000003

0.24
Dermal Metals and Organometallic Compounds

Arsenic 8.8 mg/kg 0.03
Cadmium 9.1 mg/kg 0.001

8.8 mg/kg M S.9E-08
9.1 mg/kg M 2.0E-9

mg/kg-day 0.0003 mg/kg-day
mg/kg-day 0.000013 mg/kg-day

0.0002
0.0002

Organic Compounds
PAHs
Benz[a]anthracene 1.7 mg/kg 0.13
Benzo(a]pyrene 1.6 mg/kg 0.13
Benzo(b]fluoranthene 1.8 mg/kg 0.13
D!benz[a,h]antnracene 0.49 mg/kg 0.13
ndeno[1,2,3-cd]pyrene 1.2 mg/Kg 0.13
Phenanthrene 1.8 mg/kg 0.13
PCBs 0.73 mg/kg 0.14

Note:

1.7 mg/kg M
1.6 mg/kg M
1.8 mg/kg M

0.49 mg/kg M
1.2 mg/kg M
1.8 mo/kg M 5.2E-8

0.73 mo/kg M

ND
ND

- ND -
ND
ND

mg/kg-day 0.03 mg/kg-day - -
ND

Hazard Index:
Total Hazard Index Across All Exposure Routes/Pathways:

-

-

0.000002

0.0004
0.24

- not applicable Values tor all chemicals reflect the lower of either the 951h percentlle UCL on the mean or the maximum concencentratlon.
EPA
EPC
M
ND
PAHs
PCBs

• U.S. Environmental Protection Agency "Absorption factors from U.S.EPA (1999a).
- exposure point concentration Toxfcity values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (July 1997a) or EPA Integrated Risk Information System (IRIS) (June 2001 a).
- medium-specific Toxicily values were adjusted to account for oral absorption In order to calculate risks for dermal exposure on the bases of absorbed doses (U.S. EPA 1 999a).
- not determined by EPA or not considered to be a carcinogen
- Pofycyclic aromatic hydrocarbons
• Potychtorlnated biphenyts
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Older Child 1

! i
Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment
Exposure Point: Undeveloped Area surface sediment
Receptor Population: Trespasser
Receptor Age: Older Chad
r05/»s**r Sediment Ingtstion /Dermal

Exposure Medium EPC
Route Chemical of Concern Value* Medium Units

Ingestion Metals and Organometallle Compounds
Aluminum 1 4000 mg/kg
Arsenic 8.8 mg/kg
Barium 230 mg/kg
Cadmium 9.1 mg/kg
Chromium 1 60 mg/kg
Copper 190 mg/kg
Iron 21000 mg/kg
Lead 470 mg/kg
Manganese 180 mg/kg
Mercury (total) 1200 mg/kg
Nickel 29 mg/kg
Silver 4.3 mg/kg
Thallium 4.8 mg/kg
Vanadium 69 mg/kg
Zinc 7300 mg/kg

Organic Compounds
PAHs
Benz[a]anthracene 1 .7 mg/kg
Benzo{a)pyrene 1 .6 mg/kg
Benzofbjfluoranthene 1 .8 mg/kg
Dibenz[a,h)anthracene 0.49 mg/kg
lndeno[1 ,2,3-cdJpyrene 1 .2 mg/kg
Phenanthrene 1 .8 mg/kg
PCBs 0.73 rrxykq

Dermal Metals and Organometalllc Compounds
Arsenic B.8 mg/kg
Cadmium 9.1 mg/Kg

Organic Compounds
PAHs
Benzfa] anthracene 1 .7 mg/kg
Benzo[a]pyrene 1 .6 mg/kg
Benro[b]fluoranthene 1 .8 mg/Kg
Dibenz[a,n|anthracene 0.49 mg/kg
Indenofl ,2,3-cd]pyrene 1 .2 mg/kg
Phenanthrene 1 .8 mg/kg
PCBs 0.73 mq/kg

I I I I I I I I i
Table C. 1.7. RME

Calculation of Noncancer Hazards
Older Child Sediment Exposure: Reasonable Maximum Recreational

Undeveloped Area

Dermal Reference
Absorption Route EPC EPC Intake (Non- Intake (Non- Reference Reference Reference Concentration

Factor" Route EPC Units Applied cancer) cancer) Units Dosec Dose Units Concentration Units

14000 mg/kg M 1.1 E-3 mg/kg-day 1.0 mg/Xg-day
8.8 me/kg M 6.9E-7 mg/kg-day 0.0003 mg/kg-day
230 mg/kg M 1.8E-5 mg/kg-day 0.07 mg/kg-day
9.1 mg/kg M 7.1E-7 mg/kg-day 0.0005 mg/kg-day
160 mg/kg M 1.3E-5 mg/kg-day 0.003 mg/kg-day
190 mg/kg M 1.5E-5 mg/kg-day 0.04 mg/kg-day

21000 mg/kg M 1.6E-3 mg/kg-day 0.30 mg/kg-day
470 mg/kg M - - ND
180 mg/kg M 1.4E-5 mg/kg-day 0.047 mg/kg-day
1200 mg/kg M 9.4E-5 mg/kg-day 0.0003 mg/kg-day
29 mg/kg M 2.3E-6 mg/kg-day 0.02 mg/kg-day

- 4.3 mg/kg M 3.4E-7 mg/kg-day 0.005 mg/kg-day
4.8 mg/kg M 3.8E-7 mg/kg-day 0.00008 mg/kg-day
69 mg/kg M 5.4E-6 mg/kg-day 0.009 mg/kg-day

7300 mg/kg M 5.7E-4 mg/kg-day 0.30 mg/kg-day

1.7 mg/kg M - - ND
1.6 mg/kg M - - ND - -
1.8 mg/kg M - - ND

0.49 mg/kg M - - ND
1.2 mg/kg M - ND
1.8 mg/kg M 1.4E-7 mg/kg-day 0.03 mg/kg-day

0.73 mg/kq M - - ND
Hazard Index:

0.03 8.8 mg/kg M 1.8E-07 mg/kg-day 0.0003 mg/kg-day
0.001 9.1 mg/kg M 6.3E-9 mg/kg-day 0.000013 mg/kg-day

0.13 1.7 mg/kg M - » ND
0.13 1.6 mg/kg M - - ND
0.13 1.8 mg/kg M - - ND - -
0.13 0.49 mg/kg M - - NO
0.13 1.2 mg/kg M - - ND
0.13 1.8 mg/kg M 1.6E-7 mg/kg-day 0.03 mg/kg-day
0.14 0.73 mg/kg M - - ND

Hazard Index:
Total Hazard index Across All Exposure Routes/Pathways:

Note;

EPA
EPC
M
ND
PAHs
PCBS

Hazard Quotient

0.0011
0.0023
0.0003
0.0014
0.0042
0.0004
0.0055

0.0003
0.31

0.0001
0.0001
0.0047
0.0006
0.0019

0.000005

0.34

0.0006
0.0005

0.00001

0.0011
0.34

' not applicable "Values for all chemicals reflect the lower of either the 95th percentjle UCL on the mean or the maximum concencentration.
• U.S. Environmental Protection Agency "Absorption factors from U.S. EPA (1999a).
- exposure point concentration "Toxicity values obtained from either the EPA Health Effects Assessment Summary Tables (HE AST) (July 1997a) or EPA Integrated Risk Information System (IRIS) (June 2001 a).
- medium-specific Toxiclty values were adjusted to account for oral absorption In order to calculate risks for dermal exposure on the bases of absorbed doses (U.S. EPA 1 999a).
* not determined by EPA or not considered to be a carcinogen
- Potycyclte aromatic hydrocarbons
- Pofychtorinated biphenyts
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface sol
Exposure Point: Undeveloped Area surface toll
Receplor Population: Trespasser
Receptor Age: Adults

Table C.1.8. RME
Calculation of Noncancer Hazards

Adult Surface Soil Exposure Reasonable Maximum Recreational
Undeveloped Area

Adult 7hupa«s*r Surface Soil Ingtttlon f Derma/

Exposure Medium EPC
Route Chemical of Concern Value' Medium Units

Dermal
Absorption

Factor* Route EPC
Route EPC

Units
EPC Intake (Non-

Applied cancer)
Intake (Non-

cancer) Units
Reference

Dosec

Reference
Reference Reference Concentration
Oose Units Concentration Units Hazard Quotient

Ingestion Metals and Organometalllc Compounds
Aluminum 7000
Antimony 1 1
Arsenic 13
Barium 350
Cadmium 1 1
Chromium 170
Copper 380
ron 38000
Lead 1500
Manganese 610
Mercury (total) 540
Nickel 63
Silver 15
Thallium 2.9
Vanadium 80
Zinc 9200

mg/kg
mg/kg
mg/kg
mg/kg
mgAg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mgAg

-
-
-

-
•-

-

7000
11
13

350
11
170
380

38000
1500
610
540
63
15
2.9
80

9200

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mgAg
mg/kg
mg/kg

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

3.8E-4
6.0E-7
7.1 E-7
1.9E-5
6.0E-7
9.3E-6
2.1E-5
2.1E-3

3.3E-5
3.0E-5
3.5E-6
8.2E-7
1.6E-7
4.4E-6
5.0E-4

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mgAg-day
mg/kg-day
mg/kg-day

mg/Kg-day
mg/kg-day
mg/Vg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

1.0
0.0004
0.0003

0.07
0.0005
0.003
0.04
0.30
ND

0.047
0.0003

0.02
0.005

0.00008
0.009
0.30

mg/kg-day
mg/kg-day
mg/kg-day
mg/Xg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

-
mg/kg-day
mg/kg-day -
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day -

0.0004
0.0015
0.0024
0.0003
0.0012
0.0031
0.0006
0.0069

-
0.0007

0.10
0.0002
0.0002
0.0020
0.0005
0.0017

Organic Compounds
Bis[2-ethylhexyr|phthalate 100
PAHs
Benz|a|anthracene 1 .7
Benzofajpyrene 2.1
Benzo[b]fluoranthene 2.4
Dibenz[a.h]anthracene 0.50
lndeno[1.2.3-cd|pyrene 1.2
Phenanthrene 4.0
PCBs 4.4

mg/kg

mg/kg
mg/kg
mo/Kg
mo/kg
rug/kg
mo/kg
mo/ka

-

-
-

-

100

1.7
2.1
2.4

0.50
1.2
4.0
4.4

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mpAg
mg/kg
mg/kg

M

M
M
M
M
M
M
M

5.5E-6

-

2.2E-7

mg/kg-day

--

-

mg/kg-day
-

0.02

ND
ND
ND
ND
ND

0.03
ND

mg/kg-day

_
mg/kg-day

..
Hazard Index:

0.0003

-

-
-
-

0.00001

0.12
Dermal Metals and Organometallic Compound*

Arsenic 13
Cadmium 1 1

mg/kg
mg/kg

0.03
0.001

13
11

mg/kg
mg/kg

M
M

8.7E-08
2.4E-9

mg/kg-day
mg/kg-day

0.0003
0.000013

mg/kg-day
mg/kg-day

0.0003
0.0002

Organic Compounds
Bis[2-e(hylhexyl]phthalate 100
PAHs
Benz[a]anthracene 1.7
Benzo(a]pyrene 2.1
Benzo{b]fluoranthene 2.4
Dibenz(a,h]anthracene 0.50
ndeno[1.2.3-cd)pyrene 1.2
Phenanthrene 4.0
PCBi 4.4

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mo/kg

0.10

0.13
0.13
0.13
0.13
0.13
0.13
0.14

100

1.7
2.1
2.4

0.50
1.2
4.0
4.4

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mgAg

M

M
M
M
M
M
M
M

2.2E-6

-

-

1.2E-7

mg/kg-day

-

-

mg/kg-day

0.02

ND
ND
ND
ND
ND

0.03
ND

mg/kg-day

_
..

-.
mg/kg-day

_
Hazard Index:

Total Hazard Index Across All Exposure Routes/Pathways:

-
EPA
EPC
M
NO
PAHs
PCBs

Note:
• not applicable
- U.S. Environmental Protection Agency
- exposure point concentration
• medium-specific

0.0001

-

-
0.000004

_
0.0006

0.12

Values for all chemicals reflect the lower of either the 95th percenttle UCL on the mean or the maximum concencentratlon.
'Absorption factors from U.S. EPA (1999a).
Toxlclty values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (July 1997 i) or EPA Integrated Risk Information System (IRIS) (June 200 la).
Toxicity values were adjusted to account for oral absorption in order to calculate risks for dermal exposure on the bases of absorbed doses (U.S. EPA 1 999a).

- not determined by EPA or not considered to be a carcinogen
- Porycyclte aromatic hydrocarbons
- Polychlorlnated Uphenyfe
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface soil
Exposure Point: Undeveloped Area surface soil
Receptor Population: Trespasser
Receptor Age: Older Child

Tabled. 9 RME
Calculation of Noncancer Hazards

Older Child Surface Soil Exposure: Reasonable Maximum Recreational
Undeveloped Area

Older Child Trespasser Sur/fct Soil Ingettlon 1 Dermal

Exposure Medium EPC
Route Chemical of Concern Value* Medium Units

Dermal
Absorption

Factor" Route EPC
Ingestion Metals and Organom«talllc Compounds

Aluminum 7000 mo/kg
Antimony 1 1 mg/kg
Arsenic 13 mg/kg
Barium 350 mg/kg
Cadmium 1 1 mg/kg
Chromium 1 70 mg/kg
Copper 380 mg/kg
ron 38000 mg/kg

Lead 1500 mg/kg
Manganese 610 rng/kg
Mercury (total) 540 mg/kg
Nickel 63 mg/kg
Silver 15 mg/kg
Thallium 2.9 mg/kg
Vanadium 80 mg/kg
Zinc 9200 mg/kg

7000
11
13

350
11
170
380

38000
1500
610
540
63
15
2.9
80

9200

Route EPC EPC Intake (Non-
Units Applied cancer)

7.8E-8
mg/kg M 5.5E-4
mg/kg M 8.6E-7
mg/kg M 1.0E-6
mg/kg M 2.7E-5
mg/kg M 8.6E-7
mg/kg M 1 .3E-5
mg/kg M 3.0E-5
mg/kg M 3.0E-3
mg/kg M
mg/kg M 4.8E-5
mg/Vg M 4.2E-5
mg/kg M 4.9E-6
mg/kg M 1 .2E-6
mg/kg M 2.3E-7
mg/kg M 6.3E-6
mg/kg M 7.2E-4

Reference
Intake (Non- Reference Reference Reference Concentration
cancer) Units Dosee Dose Units Concentration Units

mg/kg-day 1.0 mo/kg-day
mg/kg-day 0.0004 mg/kg-day
mg/kg-day 0.0003 mg/kg-day
mg/kg-day 0.07 mg/kg-day
mg/kg-day 0.0005 mg/kg-day
mg/kg-day 0.003 mg/kg-day
mg/kg-day 0.04 mg/Xg-day
mg/kg-day 0.30 mg/kg-day

ND
mg/kg-day 0.047 mg/kg-day
mg/kg-day 0.0003 mg/kg-day
mg/kg-day 0.02 mg/kg-day
mg/kg-day 0.005 mg/kg-day
mg/kg-day 0.00008 mg/kg-day
mg/kg-day 0.009 mg/kg-day
mg/kg-day 0-30 mg/kg-day

Hazard Quotient

0.0005
0.0022
0.0034
0.0004
0.0017
0.0044
0.0008
0.0099

0.0010
0.14

0.0002
0.0002
0.0028
0.0007
0.0024

Organic Compounds
Bls[2-ethylhexyl)phthalate 100 mg/kg
PAHs
Benz[a]anthracene 1 .7 mg/kg
Benzo[a]pyrene 2.1 mg/kg
Benzo{b]fluoranthene 2.4 mg/kg
Dibenz(a,h]anthracene 0.50 mg/kg
lndeno[1,2,3-cd]pyrene 1.2 mg/kg
Phenanthrene 4.0 mg/kg
PCBs 4.4 mg/kg

100

1.7
2.1
2.4
0.50
1.2
4.0
4.4

mg/kg M 7.8E-6

mg/kg M
mg/kg M -
mg/kg M
mg/kg M
mg/kg M --
mg/kg M 3. IE-7
mg/kg M

mg/kg-day 0.02 mg/kg-day

ND
ND
ND
ND
ND

mg/kg-day 0.03 mg/kg-day -- -
ND

Hazard Index:

0.0004

-
-
-
-

0.00001
..

0.17
Dermal Metals and Organomatalllc Compounds

Arsenic 13 mg/kg
Cadmium 1 1 mg/kg

0.03 13
0.001 1 1

mg/kg M 2.7E-07
mg/kg M 7.6E-9

mg/kg-day 0.0003 mg/kg-day -
mg/kg-day 0.000013 mg/kg-day

0.0009
0.0006

Organic Compounds
Bls(2-ethylhexyrjphthalate 100 mg/kg
PAHs
Benz[a]anthracene 1 .7 mg/kg
Benzo(a]pyrene 2.1 mg/kg
Benzo{b]fluoranthene 2.4 mg/kg
Dibenz[a,h)anthracene 0.50 mg/Kg
lndeno[1,2.3-cd]pyrene 1.2 mg/kg
Phenanthrene 4.0 mg/kg
PCBs 4.4 mg/kg

Note:

100

0.13 1.7
0.13 2.1
0.13 2.4
0,13 0.50
0.13 1.2
0.13 4.0
0.14 4.4

mg/kg M 6.9E-5

mg/kg M
mg/kg M —
mg*g M
mg/kg M
mg/kg M
mg/kg M 3.6E-7
mg/kg M

mg/kg-day 0.02 mg/kg-day

ND
ND
ND
ND
ND

mg/kg-day 0.03 mg/kg-day
ND

Hazard Index:
Total Hazard Index Across All Exposure Routes/Pathways:

0.0034

_
-

0.00001
-

0.0050
0.18

~ • not applicable "Values for all chemicals reflect the lower of either the 95th percentile UCL on the mean or the maximum concencentratjon.
EPA
EPC
M
ND
PAHs
PCBs

- U.S. Environmental Protection Agency "Absorption (actors from U.S. EPA(1999a).
• exposure point concentration Toxfcity values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (July 1997a)or EPA Integrated Risk Information System (IRIS) (June2001a).
- medium-specific Toxiclty values were adjusted to account for oral absorption in order to calculate risks for dermal exposure on the bases of absorbed doses (U.S. EPA 1 999a).
- not determined by EPA or not considered to be a carcinogen
- PotycycBc aromatic hydrocarbons
- Polychtorinaled Uphenyh
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Subsurface soH
Exposure Point: Undeveloped Area subsurface soil (1-20 ft depths^
Receptor Population: Construction Worker
Receptor Age: Adults

Table C.1. 10.RME
Calculation of Noncancer Hazards

Adult Subsurface Soil Exposure: Reasonable Maximum Recreational
Undeveloped Area

Construction Worker Subsurface Soil Ingeatlon / Dtmuil

Exposure Medium EPC
Route Chemical of Concern Value" Medium Units

Dermal
Absorption

Factor" Route EPC
Ingestion Metals and Organometallic Compounds

Aluminum
Antimony
Arsenic
Barium
Cadmium
Chromium
Copper
ron
Lead
Manganese
Mercury (total)
NicXel
Silver
Thallium
Vanadium
Zinc

14000
26
23

1500
11

290
1400

55000
9200
1400
2000

93
75
2.8
130

5400

mg/Xg
mg/Xg
mg/Xg
mg/Xg
mg/kg
mg/kg
mg/kg
mg/Xg
mg/kg
mg/kg
mg/kg
rug/kg
mg/Xg
mg/kg
mg/kg
mg/kg

-
-
-
-

-

-

-
-
-
-
•-
-

14000
26
23

1500
11

290
1400

55000
9200
1400
2000
93
75
2.8
130

5400

Route EPC EPC
Units Applied

mg/kg M
mg/Xg M
mg/Xg M
mg/Xg M
mg/Xg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/Xg M
mg/Xg M
mg/Xg M
mg/Xg M
mg/Xg M

Intake (Non-
cancer)

6.8E-4
1.3E-6
1.1E-6
7.3E-5
5.4E-7
1.4E-5
6.8E-5
2.7E-3

6.8E-5
9.8E-5
4.5E-6
3.7E-6
1.4E-7
6.4E-6
2.6E-4

IntaXe (Non-
cancer) Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/Xg-day

mg/Xg-day
mg/Xg-day
mg/Xg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Reference
Dose1

1.0
0.0004
0.0003
0.070
0.0005
0.003
0.04
0.30
ND

0.047
0.0003
0.02
0.005

0.00008
0.009
0.30

Reference
Reference Reference Concentration
Dose Units Concentration Units

mg/Xg-day
mg/Xg-day
mg/Xg-day
mg/Xg-day
mg/kg-day
mg/Xg-day
mg/Xg-day
mg/Xg-day

..
mg/Xg-day
mg/Xg-day
mg/Xg-day
mg/Xg-day
mg/kg-day
mg/kg-day
mg/Xg-day

Hazard Quotient

0.0007
0.0032
0.0038
0.0010
0.0011
0.0047
0.0019
0.0090

0.0015
0.33

0.0002
0.0007
0.0017
0.0007
0.0009

Organic Compounds
Benzene
Carbazole
Toluene
PAHs
2-Methylnaphthalene
Benz[a]anthracene
Benzo[a]pyrene
Benzofp]fluoranthene
Benzolghqperylene
Benzo[X]fluoranthene
Dlbenz[a.h]anthracene
ndeno[1 ,2,3-cd]pyrene
Naphthalene
Phenanthrene
PCBs
Arock>r*1254

0.0068
0.74
0.27

0.72
2.2
1.7
2.5
0.89
0.80
0.32
0.86
1.4
3.6
5.2
0.55

mg/Xg
mg/Xg
mg/Xg

mg/Xg
mg/Xg
mg/Xg
mg/Xg
mg/Xg
mg/Xg
mg/Xg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

-
-

-

-
-

-
-
-
-

-

0.0068
0.74
0.27

0.72
2.2
1.7
2.5

0.89
0.80
0.32
0.86
1.4
3.6
5.2

0.55

mg/Xg M
mg/Xg M
mg/Xg M

mg/kg M
mg/kg M
mg/Xg M
mg/Xg M
mg/Xg M
mg/Xg M
mg/kg M
mg/kg M
mg/Xg M
mg/Xg M
mg/Xg M
mg/Xg M

3.3E-10

1.3E-8

3.5E-8
-

-

-

6.8E-8
1.BE-7

2.7E-B

mg/kg-day

mg/kg-day

mg/kg-day

-
-

mg/kg-day
mg/kg-day

mg/kg-day

0.003
ND
0.20

0.02
ND
ND
ND
ND
ND
ND
ND
0.02
0.03
ND

0.00002

mg/Xg-day
_

mg/kg-day

mg/Xg-day

..

..

..

-
_

mg/Xg-day
mg/Xg-day

_
mg/Xg-day

Hazard Index:

0.0000001
-

0.00000007

0.000002

-
-

0.000003
0.000006

0.0013
0.36

Dermal Metals and Organometallic Compounds
Arsenic
Cadmium

23
11

mg/Xg
mg/kg

0.03
0.001

23
11

mg/Xg M
mg/Xg M

1.8E-06
2.8E-08

mg/kg-day
mg/Xg-day

0.0003
0.000013

mg/kg-day
mg/Xg-day

0.0059
0.0023

Organic Compounds

Note:
_
EPA
EPC
M
ND
PAHs
PCBs

Carbazole
PAHs
2-Methylnaphthalene
Benz[a]anlhracene
Benzo[a]pyrene
3enzo[b]fluoranthene
Benzo{ghl]pen/lene
Benzo[X]fhjoranthene
Dlbenz[a,h{anthracene
lndeno[1 ,2.3-cd]pyrene
Naphthalene
Phenantnrene
PCBs
Aroclor*1254

- not applicable

0.74

0.72
2.2
1.7
2.5

0.89
0.80
0.32
0.86
1.4
3.6
5.2

0.55

mg/kg

mg/kg
mg/Xg
mg/Xg
mg/Xg
mg/Xg
mg/kg
rug/kg
mg/kg
mg/Xg
mg/Xg
mo/Xg
mo/Xg

0.10

0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.14
0.14

0.74

0.72
2.2
1.7
2.5

0.89
0.80
0.32
0.86
1.4
3.6
5.2
0.55

mg/Xg M

mg/kg M
mg/kg M
mg/Xg M
mg/Xg M
mg/Xg M
mg/Xg M
mg/Xg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/Xg M

2.4E-07
-
-
-

-

-
4.7E-07
1.2E-06

2.0E-07

mg/kg-day

-
-

-
mg/Xg-day
mg/Xg-day

mg/kg-day

ND

0.02
ND
ND
ND
ND
ND
ND
ND
0.02
0.03
ND

0.00002

mg/Xg-day
..

..

..
-.
.-
_

mg/Xg-day
mg/Xg-day

..
mg/Xg-day

Hazard Index:
Total Hazard Index Across All Exposure Routes/Pattiwavs:

-

0.00001

-

-

-
-

0.00002
0.00004

-.
0.010
0.018
0.38

"Values for all chemicals reflect Die lower of either the 95th percentile UCL on the mean or the maximum concencentratlon.
- U.S. Environmental Protection Agency
- exposure point concentration
- medium-specific

'Absorption factors from U.S. EPA (1999a).
Toxlcity values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (July 1997a) or EPA Integrated Risk Information System (IRIS) (June 2001a).
Toxfclty values were adjusted to account for oral absorption In order to calculate risks lor dermal exposure on the bases of absorbed doses (U.S. EPA 1999a).

- not determined by EPA or not considered to be a carcinogen
- Porycyclic aromatic hydrocarbons
- Potychtorlnated biphanyls
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Adult SurfKi

Scenario Timeframe: Current/Future
Uedlum: Water
Exposure Medium: Surface water
Exposure Point: Undeveloped Area surface water
Receptor Population: Trespasser
Receptor Age: Adults
I Water Ingfttlon /Dermal

Exposure Medium EPC
Route Chemical of Concern Value"

Ingestion Metals and Organometallic Compounds
Iron 2.6
Lead 0.019
Manganese 0.41
Mercury (total) 0.018

Dermal Metals and Organometallic Compounds
ran 2.6

Lead 0.019
Manganese 0.41
Mercury (total) 0.01 B

Medium Units

mg/L
mg/L
mgA
mg/L

mg/L
mg/L
mg/L
mgA

Table C.1.11.RME
Calculation of Noncancer Hazards

Adult Surface Water Exposure: Reasonable Maximum Recreational Scenario
Operable Unit 1

Dermal
Permeability
Constant

-

0.001

0.001
0.001

Route EPC

2.6
0.019
0.41

0.018

2.6
0.019
0.41

0.018

Route EPC EPC
Units Applied

mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mgA
moA

M
M
M
M

M
M
M
M

Intake (Non-
cancer)

1.7E-5

2.7E-6
1.2E-7

8.3E-6

1.3E-6
5.7E-8

Intake (Non-
cancer) Units

mg/kg-day

mg/kg-day
mg/kg-day

mg/kg-day

mg/kg-day
mg/kg-day

Reference
Dose'

0.30
ND

0.047
0.0003

0.0030
ND

0.0019
0.000021

Reference
Reference Reference Concentration
Dose Units Concentration Units

mg/kg-day

mg/kg-day
mo/kg-dav

Hazard Index:

mg/kg-day

mg/kg-day
mg/kg-day

Note:

EPA
EPC
M
ND
PAHs
PCBs

Hazard Quotient

0.00006

0.00006
0.0004
0.0005

0.003

0.0007
0.0027
0.0062
0.0067

- not applicable "Values for all chemicals reflect the lower of either the 95th percentile UCL on the mean or the maximum concencentratlon.
- U.S. Environmental Protection Agency "Dermal permlabimy constants from U.S. EPA (1999a).
- exposure point concentration Toxtoty values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (July 1997a) or EPA Integrated Risk Information System (IRIS) (June 2001a).
- medium-specific Toxlcity values were adjusted to account tor oral absorption in order to calculate risks for dermal exposure on the bases of absorbed doses (U.S. EPA 1 999a).
- not determined by EPA or not considered to be a carcinogen
- Polycycllc aromatic hydrocarbons
- Porychtorinated blphenyls
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Older Child £

Scenario Timeframe: Current/Future
Medium: Water
Exposure Medium: Surface water
Exposure Point: Undeveloped Area surface water
Receptor Population: Trespasser
Receptor Age: Older child
ur/M* Mfafer Ingestfon t Dermal

Exposure Medium EPC
Route Chemical of Concern Value'

IngestJon Metals and Organometalllc Compounds
Iron 2.6
Lead 0.019
Manganese 0.41
Mercury (total) 0.018

Dermal Metals and Organometalllc Compounds
ron 2.6

Lead 0.019
Manganese 0.41
Mercury (total) 0.018

Medium Units

mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mq/L

Table C. 1.1 2. RME
Calculation of Noncancer Hazards

Adult Surface Water Exposure: Reasonable Maximum Recreational Scenario
Operable Unit 1

Dermal
Permeability
Constant6

-

0.001

0.001
0.001

Route EPC

2.6
0.019
0.41
0.018

2.6
0.019
0.41

0.018

Route EPC EPC
Units Applied

mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L

M
M
M
M

M
M
M
M

Intake (Non-
cancer)

2.4E-5

3.9E-6
1.7E-7

9.0E-6

1.4E-6
6.2E-8

Intake (Non-
cancer) Units

mg/kg-day

mg/kg-day
mg/kq-day

mg/kg-day

mg/kg-day
mg/kq-dav

Reference
Dose6

0.300
ND

0.047
0.0003

0.0030
ND

0.002
0.00002

Reference
Reference Reference Concentration
Dose Units Concentration Units

mg/kg-day

mg/kg-day -
mg/kg-dav

Hazard Index:

mg/kg-day

mg/kg-day
mg/kq-day -

Note:

EPA
EPC
M
ND
PAHs
PCBs

Hazard Quotient

0.00008

0.00008
0.0006
0.0007

0.0030

0.0008
0.0030
0.0067
0.0074

• not applicable "Values for all chemicals reflect the lower of either the 95th percentile UCL on the mean or the maximum concencentration.
- U.S. Environmental Protection Agency "Dermal portability constants from U.S. EPA (1999a).
- exposure point concentration Toxicily values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (July 1997a) or EPA Integrated Risk Information System (IRIS) (June 2001a).
• medium-specific Toxlcity values were adjusted to account for oral absorption in order to calculate risks for dermal exposure on the bases of absorbed doses (U.S. EPA 1 999a).
- not determined by EPA or not considered to be a carcinogen
• Porycycllc aromatic hydrocarbons
- Polychlorlnated biphenyls
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Scenario Tlmeframe: Future
Medium: Water
Exposure Medium: Groundwater
Exposure Point: Groundwater sluwid*
Receptor Population: Worker
Receptor Age: Adult

Table C.I. 13. RME
Calculation of Noncancer Hazards

Adult Groundwater Exposure: Reasonable Maxium Scenario
Groundwater

Adult Groundwttfr Ingettion /Dormml

Exposure Medium EPC
Route Chemical of Concern value'

Ingestlon rVetals and Organometalllc Compounds
Arsenic 0.0052
Barium 0.52
Cadmium 0.0038
Copper 0.018
ron 16
Manganese 4.8
Mercury (total) 0.028
Nickel 0.020
Thallium 0.0039
Vanadium 0.025

Medium Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Dermal
Permeability

Constant"

-

-
-

-

Route EPC

0.0052
0.52

0.0038
0.018

16
4.8

0.028
0.02

0.0039
0.025

Route EPC
Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

EPC Intake (Non-
Applied

M
M
M
M
M
M
M
M
M
M

cancer)

5.1E-5
5.1E-3
3.7E-5
1.8E-4
1.6E-1
4.7E-2
2.7E-4
2.0E-4
3.8E-5
2.4E-4

Intake (Non-
cancer) Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Reference
Dosec

0.0003
0.07

0.0005
0.037
0.300
0.047

0.0003
0.02

0.00008
0.009

Reference
Reference Reference Concentration
Dose Units Concentration Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Hazard Quotient

0.17
0.073
0.074
0.0048
0.52
1.0

0.91
0.010
0.48

0.027
Organic Compounds

Acetone 0.10
Benzene 0.019
B!s(2-ethylhexyl]phthalate 0.006
Chlorobenzene 0.0064
Chloroethane 0.0078
1 ,2-Olchloroethene, isomers 0.012
1 ,4-Dichlorobenzene 0.004
4-Melhyl-2-pentanone 0.0095
4-Methylphenol 0.013
Toluene 0.039
Xylene 0.058

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

--
-

-

-
-
-

-

0.10
0.019
0.006
0.0064
0.0078
0.012
0.004
0.0095
0.013
0.039
0.058

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

M
M
M
M
M
M
M
M
M
M
M

98E-4

1.9E-4
5.9E-5
6.3E-5
7.6E-5
1.2E-4
3.9E-5
9.3E-5
1.3E-4
3.8E-4
5.7E-4

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

0.1
0.003
0.02
0.02
0.4
0.02
0.03
0.08
0.005
0.2
2

mg/kg-day
mg/kg-day
mg/kg-day -
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

0.010
0.062
0.0029
0.0031
0.0002
0.0059
0.0013
0.0012
0.025
0.0019
0.0003

PAH*
2-Methylnaphthalene 0.001
Naphthalene 0.017

mg/L
mo/L

0.001
0.017

mg/L
mg/L

M
M

9.8E-6
1.7E-4

mg/kg-day
mg/kg-dav

0.02
0.02

mg/kg-day
mg/kg-dav

Hazard Index:

0.0005
0.0083

3.4

Dermal Metals and Organometalllc Compounds
Arsenic 0.0052
Barium 0.52
Cadmium 0.0038
Copper 0.018
ron 16
Manganese 4.8
Mercury (total) 0.028
Nickel 0.020
Thallium 0.0039
Vanadium 0.025

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.0002
0.001
0.001

0.0052
0.52

0.0038
0.018

16
4.8

0.028
0.020

0.0039
0.025

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

M
M
M
M
M
M
M
M
M
M

2.0E-9
2.0E-7
1.4E-9
6.8E-9
6.0E-6
1.8E-6
1.1E-8
1.5E-9
1.5E-9
9.4E-9

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

0.0003

0.0049
0.000013
0.00037

0.003
0.00186667

0.000021
0.0008

0.00008
0.00023

mg/kg-day -
mg/kg-day
mg/kg-day
mg/kg-day -
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

0.000007
0.00004

0.0001
0.00002

0.0020
0.0010
0.0005

0.000002
0.00002
0.00004

Organic Compounds
Acetone 0.10
Benzene 0.019
Bis[2-ethylhexyrjphthalate 0.006
Chlorobenzene 0.0064
Chloroethane 0.0078
1 ,2-Dtenloroethene, Isomers 0.012
1.4-Dlchlorobenzene 0.004
4-Melhyl-2-pentanone 0.0095
4-Methylphenol 0.013
Toluene 0.039
Xylene 0.058

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

0.0014
0.015
0.025
0.029
0.0047
0.0079
0.043

0.000036
0.040
0.012
0.054

0.10
0.019
0.006
0.0064
0.0078
0.012
0.004
0.0095
0.013
0.039
0.058

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

M
M
M
M
M
M
M
M
M
M
M

5.3E-8
1.1E-7
5.7E-B
7.0E-8
1.4E-8
3.6E-8
6.5E-8
1.36-10
2.0E-7
1.BE-7
1.2E-6

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

0.1
0.003
0.02
0.02
0.4

0.02
0.03
0.08
0.005

0.2
2

mg/kg-day
mg/kg-day
mg/kg-day -
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

0.0000005
0.00004
0.000003
0.000004

0.00000003
0.000002
0.000002

0.000000002
0.00004

0.0000009
0.0000006

PAHs

Note:
..
EPA
EPC
M
NO
PAHs
PCBs

2-Melhylnaphthalene 0.001
Naphthalene 0.017

- not applicable
- U.S. Environmental Protection Agency
- exposure point concentration
- medium-specific

mg/L
mg/L

0.048
0.048

0.001
0.017

mg/L
mo/L

M
M

1.8E-8
3.1E-7

mg/kg-day
mo/kg-day

0.02
0.02

mg/kg-day
mg/kg-day

Hazard Index:
Total Hazard Index Across All Exposure Routes/Pathways:

0.0000009
0.00002
0.0038

3.4

"Values for all chemicals reflect the lower of either the 95th percentlle UCL on the mean or the maximum concencentraoon.
'Dermal permiablllty constants from U.S. EPA (1999a).
Toxlclty values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (Jury 1997a) or EPA Integrated Risk Information System (IRIS) (June 2001a).
Toxfcity values were adjusted to account for oral absorption In order to calculate risks lor dermal exposure on the bases of absorbed doses (U.S. EPA 1 999a).

- not determined by EPA or not considered to be a carcinogen
- Porycydic aromatic hydrocarbons
- Polychlorlnated Wphenyta

DRAFT



Scenario Ttmeframe: Current/Future
Medium: Soil
Exposure Medium: Air
Exposure Point: Outdoor Air
Receptor Population: Worker
Receptor Age: Adults_________

Table C.1.14. RME
Calculation of Cancer Hazards

Worker: Reasonable Exposure Scenario
Developed Area Surface Soils

DRAFT

Woriur Surtmct Soil Ingtstlon / D*nnml

Exposure
Route Chemical of Concern

Medium EPC
Value1 Medium Units

Dermal
Absorption

Factor"
Route EPC EPC

Units Applied Intake (Cancer)

Intake
(Cancer)

Units
Cancer Slope Cancer Slope Factor

Factor1 Units
Metals and Organometalllc Compounds

Mercury (total)______________ mo/kg mo/kg

- not applicable
EPA * U.S. Environmental Protection Agency
EPC - exposure point concentration
M - medium-specific

"Values for all chemicals reflect the lower of either the 95th percenttle UCL on the mean or (tie maximum concencentration.
•Absorption factors from U.S. EPA (19998).
'Represents cancer slope factor for mercury vapor.
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Scenario Timeframe: Current
Medium: Soil
Exposure Medium: Surface soH
Exposure Point: Davalopsd ATM surface soil (unpavsd)
Receptor Population: Worker
Receptor Age: Adults

Table C.1. 15. RME
Calculation of Cancer Hazards

Worker: Reasonable Exposure Scenario
Developed Area Surface Sols

Wortar SurtKf Soil Ingtsllon / Dmm*l

Exposure Medium EPC
Route Chemical of Concern Value1 Medium Units

Dermal
Absorption

Factor' Route EPC
Route EPC EPC

Units Applied Intake (Cancer)

Intake
(Cancer)

Units
Cancer Slope

Factor1
Cancer Slope Factor

Units Cancer Risk
Ingestion Metals and Organomstalllc Compounds

Aluminum
Arsenic
Chromium
Copper
ron
Lead
Manganese
Mercury (total)

(Thallium
Vanadium

12000
11
97
470

23000
390
540
310
ND
140

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

12000
11
97
470

23000
390
540
310
ND
140

mg/kg
mg/kg
mg/kg
mo/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

M
M
M
M
M
M
M
M
M
M

1.9E-6

-

-

mg/kg-day
-

-

-

ND
1.5
ND
ND
ND
ND
ND
ND
ND
ND

(mg/kg-day)- 1

-

-
-

3E-6

-

-
-

Organic Compounds
Benzene ND mg/kg ND mg/kg M mg/kg-day 0.055 (mg/kg-day)- 1 -
PAHs
Benz[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Dibenz[a,h]antnracene

0.31
0.41
0.75

0.07 1

mg/kg
mg/kg
mg/kg
mg/ka

0.31
0.41
0.75
0.071

mg/kg
mg/kg
mg/kg
mg/ka

M
M
M
M

5.4E-8
7.2E-8
1.3E-7
1.2E-8

mg/kg-day
mg/kg-day
mg/kg-day
mo/kQ-dav

0.73
7.3

0.73
7.3

(mg/kg-day )-1
(mg/kg-day)-1
(mg/kg-day)- 1
(mg/kg-day)- 1

Total Risk:

4E-8
5E-7
1E-7
9E-8
4E-6

Dermal Metals snd Organometalllc Compounds
Arsenic 11 mg/kg 0.03 11 mg/kg M 7.6E-7 mg/kg-day 1.5 (mg/kg-dayH 1E-6

Organic Compounds
PAHs

EPA
EPC
M
ND
PAHs
PCBs

Benz[a]anthracene
Benzo[a]pyrend
Benzo[b)fluoranthene
Dlbenz[a,h]anthracene

Nots:
- not applicable
- U.S. Environmental Protection Agency
- exposure point concentration
- medium-specific

0.31
0.41
0.75

0.071

mg/kg
mg/kg
mg/ka
mg/kg

0.13 0.31
0.13 0.41
0.13 0.75
0.13 0.071

mg/kg
mg/kg
mg/kg
mg/kg

M
M
M
M

9.3E-B
1.2E-7
2.2E-7
2. IE-8

mg/kg-day
mg/kg-day
mg/kg-day
mo/ko-oav

0.73
7.3

0.73
7.3

(mg/kg-day)- 1
(mgAg-dayl-1
(mg/kg-day)- 1
(mg/kg-day)-1

Total Risk:
Total Risk Across all Exposure Pathways:

7E-8
9E-7
2E-7
2E-7
2E-6
6E-6

*Values for all chemicals reflect the lower of either the 95th percentile UCL on the mean or the maximum concencentration.
"Absorption factors from U.S. EPA (1999a).
Toxlcity values obtained from either the EPA Health Effects Ass9ssment Summary Tables (HEAST) (July 1997a) or EPA Integrated Risk Information System (IRIS) (June 2001 a)
Toxlclty values were adjusted to account for oral absorption In order to calculate risks for dermal exposure on the bases of absorbed doses (U.S. EPA 1999a).

- not determined by EPA or not considered to be a carcinogen
- Polycyclic aromatic hydrocarbons
- Potychlorinated biphenyls
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Scenario Ttmeframe: Future
Medium: Soil
Exposure Medium: Surface sol
Exposure Point: Developed Area surface soil (all]
Receptor Population: Worker
Receptor Age: Adults

Table C. 1.16. RME
Calculation of Cancer Hazards

Worker: Reasonable Exposure Scenario
Developed Area Surface Sols

Worktr Surface Sail In&ttlon / Owma/

Exposure Medium EPC
Route Chemical of Concern Value' Medium Units

Dermal
Absorption

Factor" Route EPC
Route EPC EPC

Units Applied Intake (Cancer)

Intake
(Cancer)

Units
Cancer Slope

Factor"
Cancer Slope Factor

Units Cancer Risk
Ingestron Metals and Organometalllc Compounds

Aluminum
Arsenic
Chromium
Copper
ron
Lead
Manganese
Mercury (total)

F Thallium
Vanadium

12000
11
97

2200
22000

260
400

2300
1.8
140

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

-
-

12000
11
97

2200
22000
260
400

2300
1.8
140

mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M

1.9E-6

-

-

-

-
mg/kg-day

-

-
-

-

ND
1.5
ND
ND
ND
ND
ND
ND
ND
ND

(mg/kg-day)-1 3E-6
-
-

-
-
-

Organic Compounds
Benzene 2.8 mg/kg 2.8 mg/kg M 4.9E-7 mg/kg-day 0.055 (mg/kg-day)-1 3E-8
PAHs
Benz[a]anthracene
Benzo{a]pyrene
Benzo(b}fluoranthene
Dlbenzla.hlanthracene

0.85
0.68
1.1

0.15

mg/kg
mg/kg
mg/kg
mo/ka

-
0.85
0.68
1.1

0.15

mg/kg M
mg/kg M
mg/kg M
mg/kg M

1.5E-7
1.2E-7
1 .9E-7
2.6E-8

mg/kg-day
mg/kg-day
mg/kg-day
mg/kq-dav

0.73
7.3

0.73
7.3

Dermal Metals and Organometalllc Compounds
Arsenic 11 mg/kg 0.03 11 mg/kg M 7.6E-7 mg/kg-day 1.5

(mg/kg-day)-1
(mg/kg-day)- 1
(mg/kg-day)- 1
(mg/Vg-davM

Total Risk:

(mg/kg-day )-1

1E-7
9E-7
IE-7
2E-7
4E-6

1E-6
Organic Compounds

PAHs

_
EPA
EPC
M
ND
PAHs
PCBs

Benz[a]anthracene
Benzo{a]pyrene
Benzo{b]fluoranthene
Dibenz[a,h]anthracene

Note:
- not applicable
- U.S. Environmental Protection Agency
- exposure point concentration
- medium-specific

0.85
0.68
1.1

0.15

moAg
mg/kg
mg/kg
mo/ka

0.13
0.13
0.13
0.13

0.85
0.68
1.1

0.15

mg/kg M
mg/kg M
mg/kg M
mg/kg M

2.5E-7
2.0E-7
3.3E-7
4.5E-8

mg/kg-day
mg/kg-oay
mg/kg-day
mg/kg-dav

0.73
7.3
0.73
7.3

(mg/kg-day)-!
(mg/kg-day)- 1
(mg/kg-day)- 1
(mg/kg-day)- 1

Total Risk:
Total Risk Across all Exposure Pathways:

2E-7
1E-6
2E-7
3E-7
3E-6
8E-6

"Values for all chemicals reflect the lower of either the 95th percentlle UCL on the mean or the maximum concencentration.
"Absorption factors from U.S.EPA(1999a).
Toxfclty values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (July 1997a) or EPA Integrated Risk Information System (IRIS) (June 2001a)
Toxicity values were adjusted to account for oral absorption in order to calculate risks for dermal exposure on the bases of absorbed doses (U.S. EPA 1999a).

- not determined by EPA or not considered to be a carcinogen
- Polycycllc aromatic hydrocarbons
- Polychlorinaled biphenyls
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Subsurface soH
Exposure Point: Developed Area subsurface soil (1-20 ft depths)
Receptor Population: Construction Worker
Receptor Age: Adults

Table C.1. 17. RME
Calculation of Noncancer Hazards

Adutt Subsurface Soil Exposure: Reasonable Maximum Exposure
Developed Area

Construction Worker Subturtict Soil Ingtstion / Dimul

Exposure Medium EPC
Route Chemical of Concern Value* Medium Units

Dermal
Absorption

Factor" Route EPC
Route EPC EPC

Units Applied Intake (Cancer)

Intake
(Cancer) Cancer Slope

Units Factor1
Cancer Slope Factor

Units Cancer Risk
Ingestion Metals and Organometallic Compounds

Arsenic 8.4 mg/kg
Barium 320 mg/kg
Cadmium 3.4 mg/kg
Chromium 130 mg/kg
Copper 7400 mg/kg
Iron 24000 mg/kg
Lead 310 mg/kg
Manganese 570 mg/kg
Mercury (total) 2800 mg/kg
Nickel 88 mg/kg
Silver 9.6 mg/kg
Thallium 5.4 mg/kg
Zinc 14 mg/kg

8.4
320

_ q

130
7400

24000
310
570
2800
88
9.6
5.4
14

mg/kg M 1.2E-8
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M -
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M

mg/kg-day 1 .5
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

(mg/kg-day )-1
-
-

-

-

-

2E-8
-
-

-

Organic Compounds
Benzene 2.8 mg/kg
Toluene 0.01 1 mg/kg

2.8
0.01 1

mg/kg M 3.9E-9
mg/kg M

mg/kg-day 0.055
ND

(mg/kg-day)- 1 2E-10

PAHs
2-Methylnaphthalene 1 1 mg/kg
Benz[a]anthracene 0.26 mg/kg
Naphthalene 2.4 mg/kg
Phenanthrene 5.5 mg/kg

PCBs 0.36 mg/kg

11
0.26
2.4
5.5
0.36

mg/kg M
mg/kg M 3.6E-10
mg/kg M
mg/kg M —
mg/k9 M 5.0E-10

ND
mg/kg-day 0.73

ND
ND

mg/kg-day 2.0

(mg/kg-day)-t

(mct/kq-dav)-1
Total Risk:

3E-10
-

1E-9
2E-8

Dermal Metals and OrganonrMtalflc Compounds
Arsenic 8.4 mg/kg
Cadmium 3.4 mg/kg

0.03 8.4
0.001 3.4

mg/kg M 1.9E-OB
mg/kg M

mg/kg-day 1.5
ND

(mg/kg-day)- 1 2.8E-08
-

Organic Compounds
PAHs
2-Methylnaphthalene 1 1 mg/kg
Benz[a)anthracene 0.26 mg/kg
Naphthalene 2.4 mg/kg
Phenanthrene 5.5 mg/kg

PCBs 0.36 mg/kg

Note:

0.13 11
0.13 0.26
0.13 2.4
0.13 5.5
0.14 0.36

mg/kg M
mg/kg M 2.5E-09
mg/kg M
mg/kg M
mg/kg M 3.7E-09

ND
mg/kg-day 0.73

ND
ND

mg/kg-dav 2.0

(mg/kg-day)- 1

-
(mo/kg-day)-1

Total Risk:
Total Risk Across all Exposure Pathways:

2E-9

7E-9
4E-8
6E-8

- not applicable "Values for all chemicals reflect the lower of either the 95th percentile UCL on the mean or the maximum concencentration.
EPA
EPC
M
ND
PAHs
PCBs

- U.S. Environmental Protection Agency "Absorption factors from U.S. EPA (1999a).
- exposure point concentration Toxicity values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (July 1997a) or EPA Integrated Risk Information System (IRIS) (June 2001 a)
- medium-specific Toxicity values were adjusted to account for oral absorption In order to calculate risks for dermal exposure on the bases of absorbed doses (U.S. EPA 1 999a).
- not determined by EPA or not considered to be a carcinogen
- Porycyclic aromatic hydrocarbons
- Polychtorlnated biphenyls
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Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface soH
Exposure Point: Undeveloped Ana surface soil
Receptor Population: Worker
Receptor Age: Adults

Table C.1. 18. RME
Calculation of Cancer Risks

Worker Surface Soil Exposure: Reasonable Maximum Exposure
Undeveloped Area

Worker Surfmce Soil Inqntton / Dtrmml

Exposure Medium EPC
Route Chemical ol Concern Value* Medium Units

Dermal
Absorption

Factor* Route EPC
Route EPC EPC

Units Applied Intake (Cancer)

Intake
(Cancer)

Units
Cancer Slope

Factor"
Cancer Slope Factor

Units Cancer Risk
Ingestion Metals and Organometallic Compounds

Aluminum
Antimony
Arsenic
Barium
Cadmium
Chromium
Copper
ron
Lead
Manganese
Mercury (total)
Nickel
Silver
Thallium
vanadium
Zinc

7000
11
13

350
11
170
380

38000
1500
610
540
63
15
2.9
80

9200

mg/kg
mg/kg
mg/kg
mg/kg
mo/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

7000
11
13

350
11
170
380

38000
1500
610
540
63
15
2.9
80

9200

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mgrttg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

2.3E-6

-

-

-

-
mg/kg-day

-
--

ND
ND
1.5
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

(mg/kg-day )-1

-

-

-

-
3E-6

-
-

-

Organic Compounds
Bis[2-ethylhexyl)phthalate 100 mg/kg 100 mg/kg M 1.7E-5 mg/kg-day 0.014 (mg/kg-day )-1 2E-7
PAHs
Benz[a]anthracene
Benzofalpyrene
Benzofbjfluoranthene
Dibenz[a.h]anthracene
lndeno[t ,2,3-cd]pyrene
Phenanthrene

PCBs

1.7
2.1
2.4
0.50
1.2
4.0
4.4

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1.7
2.1
2.4
0.50
1.2
4.0
4.4

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

M
M
M
M
M
M
M

3.0E-7
3.7E-7
4.2E-7
8.7E-8
2.1E-7
-

7.7E-7

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day

0.73
7.3

0.73
7.3
0.73
ND
2.0

(mg/kg-day)-1
(mg/kg-day)-1
(mg/kg-day)-1
(mg/kg-day )-1
(mg/kg-day)-1

-
(ma/kg-day)-1

Total Risk:

2E-7
3E-6
3E-7
6E-7
2E-7

2E-6
9E-6

Dermal Metals and Organometalllc Compounds
Arsenic
Cadmium

13
11

mg/kg
mg/kg

0.03 t3
0.001 1 1

mg/kg
mg/kg

M
M

9.0E-07
-

mg/kg-day
-

1.5
ND

(mg/kg-day)-1
-

1E-6

Organic Compounds
Bls(2-ethylhexyf)phthalate 100 mg/kg 0.1 100 mg/kg M 2.3E-05 mg/kg-day 0.014 (moykg-day)-l 3E-7

PAHs
Benz[a]anthracene
Benzo(a|pyrene
Benzo[b]fluoranthene
Dibenz[a.h]anthracene
ndeno[1 .2,3-cd]pyrene
Phenanthrene

PCBs

_

ERA
EPC
M
ND
PAHs
PCBs

Note:
- not applicable
• U.S. Environmental Protection Agency
- exposure point concentration
* medium-specific

1.7
2.1
2.4
0.50
1.2
4.0
4.4

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
moAfl

0.13 1.7
0.13 2.1
0.13 2.4
0.13 0.50
0.13 1.20
0.13 4.0
0.14 4.4

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mo/kg

M
M
M
M
M
M
M

5.1E-7
6.3E-7
7.2E-7
1.5E-7
3.6E-7

••
1.4E-6

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

-
mg/kB-day

0.73
7.3

0.73
7.3

0.73
ND
2.0

(mg/kg-day)- 1
(mg/kg-day)- 1
(mg/kg-day)- 1
(mg/kg-day )-1
(mg/Vg-day)-1

•-
(mg/kg-dav)-1

Total Risk:
Total Risk Across all Exposure Pathways:

4E-7
5E-6
5E-7
1E-6
3E-7
-

3E-6
IE-5
2E-5

Values for all chemicals reflect the lower ol either the 95th percentile UCL on the mean or the maximum concencentration.
'Absorption faclors from U.S. EPA (1999a).
Toxicily values obtained from either the EPA Health Effects Ass jssmant Summary Tables (HEAST) (July 1997a) or EPA Integrated Risk Information System (IRIS) (June 2001a)
Toxiclty values were adjusted to account for oral absorption In order to calculate risks for dermal exposure on the bases of absorbed do ses(U.S. EPA1999a).

- not determined by EPA or not considered to be a carcinogen
- Polycycllc aromatic hydrocarbons
- Polychlorlnated biphenyk
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Scenario Tlmeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment
Exposure Point: Undeveloped Area surface sedlmenl
Receptor Population: Trespasser
Receptor Age: Adults

Table C.I. 19. RME
Calculation of Cancer Risks

Adult Sediment Exposure: Reasonable Maximum Recreational
Undeveloped Area

Adult Trespasser Sedlimnt Ingfgtlon / Dermal

Exposure Medium EPC
Route Chemical of Concern Value* Medium Units

Dermal
Absorption

Factor" Route EPC

Intake
Route EPC EPC (Cancer) Cancer Slope

Units Applied Intake (Cancer) Units Factor'
Cancer Slope Factor

Units Cancer Risk
Ingestion Metals and Organometalllc Compounds

Aluminum
Arsenic
Barium
Cadmium
Chromium
Copper
ron
Lead
Manganese
Mercury (total)
Nickel
Sliver
Thallium
Vanadium
Zinc

14000
8.8
230
9.1
160
190

21000
470
180

1200
29
4.3
4.8
69

7300

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

14000
8.8
230
9.1
160
190

21000
470
180

1200
29
4.3
4.8
69

7300

mg/kg M - - ND
mg/kg M 2. IE-7 mg/kg-day 1.5
mg/kg M -- - ND
mg/kg M - - ND
mg/kg M - - ND
mg/kg M - - ND
mg/kg M •- - ND
mg/kg M - •• ND
mg/kg M - - ND
mg/kg M - - ND
mg/kg M •• - ND
mg/kg M ' - - ND
mg/kg M - - ND
mg/kg M - - ND
mg/kg M - - ND

-
(mg/kg-day)- 1

-

-

-
-

-

3E-7

-

-

-
-

-
Organic Compounds

PAHs
Benz[a]anthracene
Benzo{a]pyrene
Benzo[b]fluoranthene
Dibenz(a.h]anthracene
ndeno[1 ,2,3-cd]pyrene
Phenanthrene

PCBs

1.7
1.6
1.8

0.49
1.2
1.8

0.73

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mo/kg

1.7
1.6
1.8

0.49
1.2
1.8

0.73

mg/kg M 4.0E-8 mg/kg-day 0.73
mg/kg M 3.8E-8 mg/kg-day 7.3
mg/Xg M 4.2E-8 mg/kg-day 0.73
mg/kg M 1.2E-8 mg/kg-day 7.3
mg/kg M 2.BE-8 mg/kg-day 0.73
mg/kg M - - ND
mg/ka M 1.7E-8 mo/kq-day 2.0

(mg/kg-day)-1
(mg/kg-day)-1
(mg/kg-day)- 1
(mg/kg-day)-1
(mg/kg-day)- 1

-
(mq/kg-day)-1

Total Risk:
Dermal Metals and Organometalllc Compounds

Arsenic
Cadmium

8.8
9.1

mg/kg
mg/kg

0.03 8.8
0.001 9.1

mg/kg M 2.5E-08 mg/kg-day 1.5
mg/kg M - - ND

(mg/kg-day)- 1

3E-8
3E-7
3E-8
8E-8
2E-8
-

3E-8
8E-7

4E-8
-

Organic Compounds
PAHs
Benz[a|anthracene
Benzo[a]pyrene
Benzo[b]rluoranthene
Dlbenz[a,h)anthracene
Indenofl ,2,3-cd]pyrene
Phenanthrene

PCBs

EPA
EPC
M
ND
PAHs
PCBs

Note:
- not applicable
- U.S. Environmental Protection Agency
- exposure point concentration
• medium-specific

1.7
1.6
1.8

0.49
1.2
1.8

0.73

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mo/ka

0.13 1.7
0.13 1.6
0.13 1.8
0.13 0.49
0.13 1.2
0.13 1.8
0.14 0.73

mg/kg M 2.1E-8 mg/kg-day 0.73
mg/kg M 2.0E-8 mg/kg-day 7.3
mg/kg M 2.2E-8 mg/kg-day 0.73
mg/kg M 6.1E-9 mg/kg-day 7.3
mg/kg M 1.5E-8 mg/kg-day 0.73
mg/kg M - - ND
mg/kq M 9.7E-9 mq/kg-day 2.0

(mgrteg-day)-l
(mg/kg-day)- 1
(mg/kg-day)- 1
(mg/kg-day)-1
(mg/kg-day)- 1

(mg/kg-day)-1
Total Risk:

Total Risk Across all Exposure Pathways:

2E-8
IE-7
2E-8
4E-8
1E-8
-

2E-8
3E-7
1E-6

*Values for all chemicals reflect the lower of either the 95th percentlle UCL on the mean or the maximum concencenlratlon.
'Absorption factors from U.S. EPA (1999a).
Toxlclty values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (July 1997a) or EPA Integrated Risk Information System (IRIS) (June 2001a)
Toxicity values were adjusted to account for oral absorption In order to calculate risks for dermal exposure on the bases of absorbed doses (U.S. EPA 1999a).

- not determined by EPA or not considered to be a
- Polycyclic aromatic hydrocarbons
- Porychtorlnated biphenyls

carcinogen
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Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment
Exposure Point: Undeveloped Area surface sedlmenl
Receptor Population: Trespasser
Receptor Age: Older Child

Table C.1.20. RME
Calculation of Cancer Risks

Older Child Sediment Exposure: Reasonable Maximum Recreational
Undeveloped Area

Older Child Trespasser Sediment Insertion /Dermal

Exposure Medium EPC
Route Chemical of Concern Value' Medium Units

Dermal
Absorption

Factor" Route EPC
Ingesfjon Metals and Organometalllc Compounds

Aluminum
Arsenic
Barium
Cadmium
Chromium
Copper
ron
Lead
Manganese
Mercury (total)
Nickel
Silver
Thallium
Vanadium
Zinc

14000
8.8
230
9.1
160
190

21000
470
180

1200
29
4.3
4.8
69
14

mg/Kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

-

-

-

-
-

-

-

14000
8.8
230
9.1
160
190

21000
470
180
1200
29
4.3
4.8
69
14

Route EPC EPC
Units Applied

mg/kg M
mg/Kg M
mg/Kg M
mg/kg M
mg/Kg M
mg/Kg M
mg/Kg M
mg/Kg M
mg/Kg M
mg/Kg M
mg/Kg M
mg/kg M
mg/Kg M
mg/kg M
mg/kg M

Intake (Cancer)

8.9E-8
-

-
-
-
-

-

-

Intake
(Cancer)

Units

mg/kg-day

-
-
--
-
-
-
-
-

-

Cancer Slope
Factor1

ND
1.5
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Cancer Slope Factor
Units

(mg/kg-day )-1

-

Cancer Risk

1E-7
-

-

-
-
-

-

-
Organic Compounds

PAHs
Benz[a)anthracene
Benzo[a]rjyrene
Benzofblfluoranthene
D!benz[a,h]anthracene
lndeno[1 ,2.3-cd]pyrene
Phenanthrene

PCB*

1.7
1.6
1.8

0.49
1.2
1.8

0.73

mg/kg
mo/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kq

-

-
-

1.7
1.6
1.8

0.49
1.2
1.8

0.73

mg/kg M
mg/Kg M
mg/Kg M
mg/Kg M
mg/kg M
mg/kg M
mg/kg M

1.7E-8
1.6E-8
1.8E-8
4.9E-9
1.2E-8

7.3E-9

mg/kg-day
mg/kg-day
mg/Kg-day
mg/Kg-day
mg/kg-day

mg/kg-day

0.73
7.3

0.73
7.3
0.73
ND
2.0

Dermal Metals and Organometallic Compounds
Arsenic
Cadmium

8.8
9.1

mg/kg
mg/Kg

0.03
0.001

8.8
9.1

mg/kg M
mg/kg M

2.3E-08 mg/kg-day
-

1.5
ND

(mg/kg-day)-1
(mg/kg-day)- 1
(mg/kg-day)-1
(mg/kg-day)- 1
(mg/kg-day)-1

(nxvKg-dayl-1
Total Risk:

(mg/kg-day)- 1

IE-8
IE-7
1E-8
4E-8
9E-9

1E-8
3E-7

4E-08

Organic Compounds
PAHs
Benz[a)anthracene
Benzo[a]pyrene
3enzo[b]fluoranthene
Drbenz[a,h]anthracene
lndeno[1 ,2,3-cd]pyrene
Phenanthrene

PCBs

EPA
EPC
M
NO
PAHs
PCBs

Note:
- not applicable
- U.S. Environmental Protection Agency
- exposure point concentration
- medium-specific

1.7
1.6
1.8

0.49
1.2
1.8

0.73

mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.13
0.13
0.13
0.13
0.13
0.13
0.14

1.7
1.6
1.8

0.49
1.2
1.8

0.73

mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/Kg M
mg/Kg M

2.0E-8
1.8E-8
2.1E-8
5.6E-9
1 .4E-8
-

9.1E-9

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/Kg-day

-
mg/Kg-dav

0.73
7.3
0.73
7.3
0.73
ND
2.0

(mg/kg-day)-1
(mg/kg-day)-1
(mg/kg-day)-1
(mg/kg-day)-1
(mg/kg-day)-1

-
(moAg-day)-l

Total Risk:
Total Risk Across all Exposure Pathways:

1E-08
1E-7
2E-8
4E-8
1E-8

2E-8
3E-7
6E-7

"Values for all chemicals reflect the lower of either the 95th percentjle UCL on the mean or the maximum concencentrafJon.
"Absorption factors from U.S.EPA(1999a).
"Toxtelty values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (Jury 1997a) or EPA Integrated Risk Information System (IRIS) (June 2001a)
Toxfcity values were adjusted to account for oral absorption in order to calculate risks lor dermal exposure on the bases of absorbed doses (U.S. EPA 1999a).

- not determined by EPA or not considered to be a carcinogen
- Polycycllc aromatic hydrocarbons
- Porychtorinated biphenyls
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Scenario Tlmeframe: Current/Future
Medium: Soil
Exposure Medium: Surface soil
Exposure Point: Undeveloped Area surface soil
Receptor Population: Trespasser
Receptor Age: Adults

Table C. 1.21. RME
Calculation of Cancer Risks

Adult Surface Soil Exposure: Reasonable Maximum Recreational
Undeveloped Area

Adult Trespmtr Surttct Soil Ingtttlon / Dtrmtl

Exposure Medium EPC
Route Chemical of Concern Value' Medium Units

Dermal
Absorption

Factor* Route EPC
Ingestion Metals and Organometallic Compounds

Aluminum
Antimony
Arsenic
Barium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury (total)
Nickel
Silver
Thallium
Vanadium
Zinc

7000
11
13

350
11
170
380

38000
1500
610
540
63
15
2.9
80

9200

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

-

-

-
-

7000
11
13

350
11
170
380

38000
1500
610
540
63
15
2.9
BO

9200

Route EPC EPC
Units Applied

mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M

Intake (Cancer)

-
3.1E-7
-

-

-
-
-
-

Intake
(Cancer)

Units

-

mg/kg-day

-
-

-

Cancer Slope
Factor'

ND
ND
1.5
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Cancer Slope Factor
Units

-

(mg/kg-day)- 1
-

-

-
-

Cancer Risk

-

5E-7

-

-

--

-
Organic Compounds

Bis(2-ethyihexyl]phthalate 100 mg/kg - 100 mg/kg M 2.3E-6 mg/kg-day 0.014 (mg/kg-day)-1 3E-8
PAHs
Benz[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Dibenz[a.h]anthracene
ndeno[1 ,2,3-cd]pyrene
Phenanthrene

PCBs

1.7
2.1
2.4
0.50
1.2
4.0
4.4

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

-

-

-

1.7
2.1
2.4
0.50
1.2
4.0
4.4

mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mp/kq M

4.0E-8
4.9E-8
5.6E-S
1.2E-8
2.8E-B
-

1.0E-7

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

-
mo/kg-day

0.73
7.3

0.73
7.3

0.73
ND
2.0

(mg/Xg-day)-1
(mg/kg-day)-1
(mg/kg-day )-1
(mg/kg-day)-1
(mg/kg-day)-1

(mg/kg-day). 1
Total Risk:

3E-8
4E-7
4E-8
9E-8
2E-S

2E-7
1E-6

Dermal Metals and Organomatalllc Compounds
Arsenic
Cadmium

13
11

mg/kg
mg/kg

0.03
0.001

13
11

mg/kg M
mg/kg M

3.7E-08
-

mg/kg-day
-

1.5
ND

(mg/kg-dayH
-

6E-8
-

Organic Compounds
Bls(2-ethylhexyl]phthalate 100 mg/kg 0.10 100 mg/kg M 9.5E-7 mg/kg-day 0.014 (mg/kg-day)-1 1E-8
PAHs
Benz[a]anthracene
8enzo[a]pyrene
Benzo[b)fluoranthene
Dibenz[a,h]anthracene
lndeno[1,2.3-cd]pyrene
Phenanthrene

PCBs

-
EPA
EPC
M
ND
PAHs
PCBs

Note:
- not applicable
- U.S. Environmental Protection Agency
- exposure point concentration
- medium-specific

1.7
2.1
2.4
0.50
1.2
4.0
4.4

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.13
0.13
0.13
0.13
0.13
0.13
0.1

1.7
2.1
2.4
0.50
1.2
4.0
4.4

mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
ma/kg M

2.1E-B
2.6E-8
3.0E-8
6.2E-9
1.5E-8
-

5.9E-08

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

-
mo/kg-day

0.73
7.3
0.73
7.3
0.73
ND
2.0

(mg/kg-day)- 1
(mg/kg-day )-1
(mg/kg-day)-1
(mg/kg-day)-1
(mg/kg-day)- 1

(mg/kg-day)-1
Total Risk:

Total Risk Across all Exposure Pathways:

2E-8
2E-7
2E-B
5E-8
1E-B

1E-7
5E-7
2E-6

Values for all chemicals reflect the lower of either the 95th percentlle UCL on the mean or the maximum concencentrabon.
'Absorption factors from U.S. EPA (1999a).
Toxicrty values obtained from Blther the EPA Health Effects Assessment Summary Tables (HEAST) (July 1997a) or EPA Integrated Risk Inlormabon System (IRIS) (June 200 la
Toxlclty values were adjusted to account for oral absorption in order to calculate risks for dermal exposure on the bases of absorbed doses (U.S. EPA 1999a).

- not determined by EPA or not considered to be a carcinogen
- Potycycllc aromatic hydrocarbons
- Porychtorinated Hphenyte

DRAFT
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface son
Exposure Point: Undeveloped Area surface sol
Receptor Population: Trespasser
Receptor Age: Older Child

Table C.1.22. RME
Calculation of Cancer Risks

Older Child Surface Soli Exposure: Reasonable Maximum Recreational
Undeveloped Area

Older Child Traapassar Surface Soil Ingtstlon / Derma/

Exposure Medium EPC
Route Chemical of Concern Value' Medium Units

Dermal
Absorption

Factor* Route EPC
IngestJon Metal* and Organometallic Compounds

Aluminum 7000
Antimony 1 1
Arsenic 13
Barium 350
Cadmium 1 1
Chromium 170
Copper 380
ran 38000

Lead 1500
Manganese 610
Mercury (total) 540
Nickel 63
Silver 15
Thallium 2.9
Vanadium 80
Zinc 14

mgAg
mg/Xg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
moAg
mgAg
moAg
mg/kg
mgAg
mg/kg
mgAg

7000
11
13

350
11
170
380

38000
1500
610
540
63
15
2.9
80
14

Route EPC EPC
Units Applied Intake (Cancer)

mgAg M
mg/kg M
mg/kg M 1.3E-7
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M -
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M
mg/kg M

Intake
(Cancer) Cancer Slope Cancer Slope Factor

Units Factor'

ND
ND

mg/kg-day 1 .5
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Units

-

(mgAg-day )-1

-

••

Cancer Risk

-
-

2E-7

-

Organic Compounds
Bis[2-ethylhexyf)phlhalate 100 mg/kg 100 mgAg M 1.0E-6 0.014 - IE-8
PAHi
Benz[a]anthracene 1 .7
Benzo(a]pyrene 2.1
Benzolblfluoranthene 2.4
Dibenz[a,h]anthracene 0.50
lndeno(1.2.3-cd]pyrene 1.2
Phenanthrene 4.0

PCBs 4.4

mg/kg
mgAg
mgAg
mg/kg
mgAg
mg/kg
moAg

1.7
2.1
2.4
0.50
1.2
4.0
4.4

mg/kg M 1 .7E-8
mgAg M 2.1E-8
mg/kg M 2.4E-B
mg/kg M 5.0E-9
mgAg M 1.2E-8
mg/kg M -
mgAg M 4.4E-8

mgAg-day 0.73
mg/kg-day 7.3
mgAg-day 0.73
mg/kg-day 7.3
mgAg-day 0.73

ND
mg/kg-day 2.0

(mg/Xg-day)-1
(mg/Vg-dayl-l
(mg/kg-day )-1
(mgAg-<iay)-1
(mgAg-day )-1

(moAg-day)-l
Total Risk:

1E-8
2E-7
2E-8
4E-8
9E-9

9E-8
5E-7

Dermal Metals and Organometallic Compounds
Arsenic 13
Cadmium 1 1

mg/kg
mg/kg

0.03 13
0.001 1 1

mg/kg M 3.5E-08
mg/kg M

mgAg-day 1 .5
ND

(mg/kg-day)-1
-

5E-08

Organic Compounds
Bis[2-ethylhexyf|phthalale 100 mg/kg 100 mg/kg M 8.9E-6 mgAg-day 0.014 (mg/kg-day)-1 1E-7
PAHs
Benz[a]anthracene 1 .7
Benzo{a]pyrene 2.1
Benzo[b)fluoranthene 2.4
D!benz[a.h]anthracene 0.50
lndeno[1.2.3-cd]pyrene 1.2
Phenanthrene 4.0

PCBs 4.4

Note:
-
EPA
EPC
M
ND
PAHs
PCBs

- not applicable
- U.S. Environmental Protection Agency
- exposure point concentration
- medium-specific
- not determined by EPA or not considered to be a
- Potycyclic aromatic hydrocarbons
• Polychlorlnated blphenvts

mg/kg
mgAg
mg/kg
mgAg
mg/kg
mg/kg
mg/kg

0.13 1.7
0.13 2.t
0.13 2.4
0.13 0.50
0.13 1.2
0.13 4.0
0.14 4.4

mgAg M 2.0E-8
mg/kg M 2.4E-8
mg/kg M 2.SE-8
mg/Xg M 5.8E-9
mg/kg M l 4E-B
mg/kg M
mgAg M 5.5E-8

mg/kg-day 0.73
mgAg-day 7.3
mgAg-day 0.73
mg/kg-day 7.3
mg/kg-day 0.73

ND
mgAg-day 2.0

(mg/kg-day)- 1
(mgAg-day)- 1
(mgAg-dayl-1
(mg/kg-day)- 1
(mg/kg-day)-1

(moAg-day)-l
Total Risk:

Total Risk Across all Exposure Pathways:

1E-8
2E-7
2E-8
4E-8
1E-8
..

1E-7
5E-7
1E-6

'Values for all chemicals reflect the lower ot either the 95lh percentile UCL on the mean or the maximum concencentration.
"Absorption factors from U.S. EPA (1999a).
Toxteity values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (July 1997a) or EPA Integrated Risk Information System (IRIS) (June 200 la)
Toxiclty values were adjusted to account for oral absorption In order to calculate risks tor dermal exposure on the bases of absorbed dos

carcinogen
K (U.S. EPA 1999a).
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Scenario Tlmeframe: Current/Future
Medium: Soil
Exposure Medium: Subsurface soU
Exposure Point: Undeveloped Area aubaurface soil (1-20 ft depths)
Receptor Population: Construction Worker
Receptor Age: Adults

Table C. 1.23. RME
Calculation of Cancer Risks

Adult Subsurface Soil Exposure Reasonable Maximum Recreational
Undeveloped Area

Construction Wortor Subaurface Soil /novation / Darmal

Exposure Medium EPC
Route Chemical of Concern Value1 Medium Units

Dermal
Absorption

Factor* Route EPC
Route EPC EPC

Units Applied Intake (Cancer)

Intake
(Cancer)

Units
Cancer Slope

Factor'
Cancer Slope Factor

Units Cancer Risk
Ingestlon Metals and Organometalllc Compounds

Aluminum 14000
Antimony 26
Arsenic 23
Barium 1500
Cadmium 1 1
Chromium 290
Copper 1400
ran 55000

Lead 9200
Manganese 1400
Mercury (total) 2000
Nickel 93
Silver 75
Thallium 2.8
Vanadium 130
Zinc 14

mg/kg
mo/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mo/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

-

-

-

-
-
--

14000
26
23

1500
11

290
1400

55000
9200
1400
2000
93
75
2.8
130
14

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mo/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

--
-

3.2E-8
--
-

-

-

-

-

-

-

mg/kg-day
-

-

-

-
--

ND
ND
1.5
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

-
-

(mg/kg-day)-1
•-
--

-

-

-

-

5E-8
-
-

-

-

-

Organic Compounds
Benzene 0.0068
Carba2ole 0.74
Toluene 0.27

mg/kg
mg/kg
mg/kg

-
-
--

0.0068
0.74
0.27

mg/kg
mg/kg
mg/kg

M
M
M

9.5E-12
1.0E-9

mg/kg-day
mg/Xg-day

-

0.06
0.02
ND

(mg/kg-day)-1
(mg/kg-day)- 1

5E-13
2E-11

PAH>
2-Methylnaphthalene 0.72
Benz[a}anthracene 2.2
Benzo(a]pyrene 1 .7
Benzo[b]fluoranthene 2.5
Benzofghilperylene 0.89
Benzo(k]fluoranthene 0.80
Dlbenz[a.h|anthracene 0.32
lndeno[1.2.3-cd)pyrene 0.86
Naphthalene 1 .4
phenanthrene 3.6

PCBa 5.2
Aroclor* 1254 0.55

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

-

-

-
--

-

-

0.72
2.2
1.7
2.5

0.89
0.80
0.32
0.66
1.4
3.6
5.2
0.55

mg/kg
mg/kg
mo/kg
mg/kg
mg/kg
mo/kg
mg/kg
mg/kg
mo/kg
mg/kg
mo/kg
mfl/kg

M
M
M
M
M
M
M
M
M
M
M
M

3.1E-9
2.4E-9
3.5E-9
-

1.1E-9
4.5E-10
1.2E-9
-
•-

7.3E-9

-
mg/kg*day
mg/kg-day
mg/kg-day

-
mg/kg-day
mg/kg-day
mg/kg-day

-
mg/kg-day

ND
0.73
7.3

0.73
ND

0.073
7.3
0.73
ND
ND
2.0
ND

(mg/kg-day)-1
(mg/kg-day)- 1
(mg/kg-day)- 1

(mg/kg-day)- 1
(mg/kg-day)-t
(mg/kg-day )-1

-

(mg/kg-day)-1

Total Risk:

-
2E-9
2E-8
3E-9

8E-11
3E-9
9E-10

IE-8
-

9E-8
Dermal Metala and Organorrwtalllc Compound!

Arsenic 23
Cadmium 1 1

mg/kg
mg/kg

0.03
0.001

23
11

mg/kg
mg/kg

M
M

5.1E-8
-

mg/kg-day 1.5
ND

(mg/kg-day)-1 8E-08

Organic Compounds
Carbazole 0.74mg/kg 0.10 0.74 mg/kg M 5.5E-9 mg/kg-day 0.02 (mg/kg-day)-1 1E-10
PAHs
2-Methylnaphthalene 0.72
Benz[a]anthracene 2.2
Benzo(a|pyrene 1.7
Benzo[b|fluoranthene 2.5
Benzo|ghl]perylene 0.89
Benzo[k]fluoranthen0 0.80
D!benz(a.h]anthracene 0.32
lndeno[1,2,3-cd)pyrene 0.86
Naphthalene 1.4
Phenanthrene 3.6

PCBa 52

Note:
-
EPA
EPC
M
ND
PAHs
PCBs

Arock>r«1254 0.55

• not applicable
- U.S. Environmental Protection Agency
- exposure point concentration
• medium-specific

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.14
0.14

0.72
2.2
1.7
2.5

0.89
0.80
0.32
0.86
1.4
3.6
5.2

0.55

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

M
M
M
M
M
M
M
M
M
M
M
M

2.1E-8
1.6E-8
2.4E-8

7.7E-9
3.1E-9
8.3E-9

-
5.4E-8
„

-
mg/kg-day
mg/kg-day
mg/kg-day

-
mg/kg-day
mg/kg-day
mg/kg-day

-
mg/kg-day

-

ND
0.73
7.3

0.73
ND

0.073
7.3

0.73
ND
ND
2.0
ND

(mg/kg-day)-1
(mg/kg-day)-1
(mg/kg-day)-1

(mg/kg-day)-1
(mg/kg-day)-1
(mg/kg-day )-1

(mg/kg-dayM
_

Total Risk:
Total Risk Across all Exposure Pathways:

-
2E-8
1E-7
2E-8

6E-10
2E-8
6E-9

IE-7
-.

4E-7
5E-7

"Values for all chemicals reflect the lower of either the 95th percentlle UCL on the mean or the maximum concancentratkxi.
'Absorption factors from U.S. EPA (1999a).
Toxfcity values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (July 1997a) or EPA Integrated Risk Information System (IRIS) (June 2001a)
Toxlclty values were adjusted to account for oral absorption in order to calculate risks for dermal exposure on the bases of absorbed doses (U.S. EPA 1 999a).

• not determined by EPA or not considered to be a carcinogen
- Pofycycllc aromatic hydrocarbons
- Porychlortnated biphenyls
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Scenario Tlmeframe: Current/Future
Medium: Water
Exposure Medium: Surface water
Exposure Point: Undeveloped Area surface water
Receptor Population: Trespasser
Receptor Age: Adults

Table C.1 .24. RME
Calculation ol Cancer Risks

Adult Surface Water Exposure: Reasonable Maximum Scenario
Operable Unit 1

Adult Surlma Wittr InguVon /Derma;

Exposure
Route Chemical ol Concern

Medium EPC
Value" Medium Units

Dermal
Permeability
Constant Route EPC

Intake
Route EPC EPC (Cancer)

Units Applied Intake (Cancer) Units
Cancer Slope

Factor'
Cancer Slope Factor

Units Cancer Risk
Ingestion Metals and Organometallic Compounds

Iron
Lead
Manganese
Mercury (total)

2.6 mg/L
0.019 mg/L
0.41 mg/L

0.018 mo/L

2.6
0.019
0.41

0.018

mg/L M
mg/L M
mg/L M
mg/L M - -

ND
ND
ND
ND

Dermal Metals and Organometalllc Compounds
Iron
Lead
Manganese
Mercury (total)

2.6 mg/L
0.019 mg/L
0.41 mg/L

0.018 mq/L

0.001 2.6
0.019

0.001 0.41
0.001 0.018

mg/L M
mg/L M
mg/L M - -
mg/L M - -

ND
ND
ND
ND

..
-
-
..

Total Risk: | OE*0

..

.-

.-

I OE+O
OEtO

DRAFT

Note:

EPA
EPC
M
ND
PAHS
PCBs

- not applicable "Values lor all chemicals reflect the lower ol either the 95th percentile UCL on the mean or the maximum concencentration.
- U.S. Environmental Protection Agency "Absorption (actors from U.S. EPA (1999a).
- exposure point concentration 'Toxcity values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (Jury 1997a) or EPA Integrated Risk Information System (IRIS) (June 200ta).
- medium-specific Toxicity values were adjusted to account for oral absorption in order to calculate risks for dermal exposure on the bases of absorbed doses (U.S. EPA 1999a).
- not determined by EPA or not considered to be a carcinogen
- Pol/cyclic aromatic hydrocarbons
- Potychlorinated blphenyls
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Scenario Tlmeframe: Current/Future
Medium: Water
Exposure Medium: Surface water
Exposure Point: Undeveloped Area surface water
Receptor Population: Trespasser
Receptor Age: Older child_______________

Table C.1.25. RME
Calculation of Cancer Risks

Older Child Surface Water Exposure: Reasonable Maximum Scenario
Operable Unit 1

DRAFT

Older Child SurlK* Wmtfr IngtsVon / Dfrmtl

Exposure
Route Chemical of Concern

00w

-Io_&
00
Ol

Medium EPC
Value* Medium Units

Dermal
Permeability
Constant Route EPC

Route EPC EPC
Units Applied Intake (Cancer)

Intake
(Cancer)

Units
Cancer Slope

Factor1
Cancer Slope Factor

Units
Ingestion Metals and Organometalllc Compounds

Iron
Lead
Manganese
Mercury (total)

2.6
0.019
0.41

0.018

mg/L -
mg/L
mg/L
mart.

2.6
0.019
0.41

0.018

mg/L
mg/L
mg/L
ms/L

M
M
M
M

ND
ND
ND
ND

-

-
Total Risk: OE«0 I

Dermal Metals and Organometalllc Compounds
Iron
Lead
Manganese
Mercury (total)

2.6
0.019
0.41

0.018

mg/L
mg/L
mg/L
mg/L

0.001

0.001
0.001

2.6
0.019
0.41
0.018

mg/L
mg/L
mg/L
moyL

M —
M
M
M

ND
ND
ND
ND

- not applicable "Values for all chemicals reflect the lower of either the 95th percentile UCL on the mean or the maximum concencentratlon.
EPA - U.S. Environmental Protection Agency Absorption factors from U.S. EPA (1999a).
EPC - exposure point concentration 'Toxtity values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (Jury 1997a) or EPA Integrated Risk Information System (IRIS) (June 2001 a).
M - medium-specific Toxiclty values were adjusted to account for oral absorption in order to calculate risks for dermat exposure on the bases of absorbed doses (U.S. EPA 1999a).
ND - not determined by EPA or not considered to be a carcinogen
PAHs - Potycycltc aromatic hydrocarbons
PCBs - Potychtorinated btphenyls
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Scenario Timeframe: Future
Medium: Water
Exposure Medium: Groundwater
Exposure Point: Groundwatar sitewide
Receptor Population: Worker
Receptor Age: Adult

Table C.1. 26 RME
Calculation of Cancer Risks

Worker Grourxtwater Exposure: Reasonable Maximum Scenano
Groundwater

Adult Groundwttor /ngMtfen /Dwmtl

Exposure Medium EPC
Route Chemical of Concern Value' Medium Units

Dermal
Permeability

Constant" Route EPC
Route EPC

Units
EPC

Applied Intake (Cancer)

Intake
(Cancer)

Units
Cancer Slope

Factor'
Cancer Slope Factor

Units Cancer Risk
Ingestlon Metals and Organometalllc Compound*

Arsenic
Barium
Cadmium
Copper
ron
Manganese
Mercury (total)
Nickel
Thallium
Vanadium

0.0052
0.52

0.0038
0.018

t6
4.8

0.028
0.02

0.0039
0.025

mg/U
mg/L
mg/U
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

0.0052
0.52

0.0038
0.018

16
4.8

0.028
0.02

0.0039
0.025

mg/L
mgA
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

M
M
M
M
M
M
M
M
M
M

1.8E-5

-

-

mg/kg-day

-

-

-

-

1.5
ND
ND
ND
ND
ND
ND
ND
ND
ND

(mg/kg-day )-1

-

-
-

2.7E-5

-

-

Organic Compound*
Acetone
Benzene
Bls[2-ethylhexyqphthalate
CMorobenzene
Chloroethane
\ ,2-DJchloroethene, isomers
1.4-Dichlorobenzene
4-Methyl-2-pentanone
4-MelhylphencJ
Toluene
Xylene

o.to
0.019
0.006
0.0064
0.0078
0.012
0.004
0.0095
0.013
0.039
0.058

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

0.10
0.019
0.006
0.0064
0.0078
0.012
0.004
0.0095
0.013
0.039
0.058

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

M
M
M
M
M
M
M
M
M
M
M

-
6.6E-5
2.1E-5
-

2.7E-5
-

1.4E-5
-

-

-
mg/kg-day
mg/kg-day

mg/kg-day

mg/kg-day

-

-

ND
0.055
0.014
ND

0.0029
ND

0.024
ND
ND
ND
ND

(mg/kg-day)- 1
(mg/kg-day)-1

-
(moAg-day)-l

-
(mg/kg-day)- 1

-

-

3.7E-6
2.9E-7

7.9E-8

3.4E-7

-
PAHs

2-Methylnaphthalene
4-Methylphenol

0.0010
0.017

mg/L
mo/L

0.0010
0.017

mg/L
mo/L

M
M

- ND
ND

-
_

Total Risk:

-

3.E-05
Dermal Metals and Organometallic Compound*

Arsenic
Barium
Cadmium
Copper
Iron
Manganese
Mercury (total)
Nickel
Thallium
Vanadium

0.0052
0.52

0.0038
0.018

16
4.8

0.028
0.02

0.0039
0.025

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

0.001 0.0052
0.001 0.52
0.001 0.0038
0.001 0.018
0.001 16
0.001 4.8
0.001 0.028
0.0002 0.02
0.001 0.0039
0.001 0.025

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mo/L
mg/L
mg/L
mg/L

M
M
M
M
M
M
M
M
M
M

4.8E-10
-
-

-

-

-

mg/kg-day
-
-

-
-

1.5
ND
ND
ND
ND
ND
ND
ND
ND
ND

(mg/kg-day)- 1
-
-

-

7.2E-10
-

Organic Compounds
Acetone
Benzene
Bls[2-ethylhexyqphlhalate
Chlorobercene
Chloroelhane
1 ,2-Dichloroethene, Isomers
1 .4-Dfchlorobenzene
4-Mathyl-2-pentanone
4-Methylphenol
Toluene
Xylene

0.10
0.019
0.006
0.0064
0.0078
0.012
0.004
0.0095
0.013
0.039
0.058

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

0.0014 0.10
0.015 0.019
0.025 0.006
0.029 0.0064
0.0047 0.0078
0.0079 0.012
0.043 0.004

0.000036 0.0095
0.04 0.013
0.012 0.039
0.054 0.058

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

M
M
M
M
M
M
M
M
M
M
M

-
2.6E-8
1.4E-8

--
3.4E-9
-

1.6E-8

-
-

mg/kg-day
mg/kg-day

mg/kg-day

mg/kg-day
-

-
-

ND
0.055
0.014
ND

0.0029
ND

0.024
ND
ND
ND
ND

(mg/kg-day)- 1
(mg/kg-day)- 1

-
(mg/kg-day)- 1

(mg/kg-day)- 1

-
-

1.4E-9
1.9E-10

9.BE-12
-

3.BE-10
-
-

-
PAH*

Not*:
_
EPA
EPC
M
ND
PAHs
PCBs

2-Methylnaphthalene
Naphthalene

- rut applicable
- U.S. Environmental Protection Agency
- exposure point concentration
- medium-specific

0.0010
0.017

mg/L
mg/L

0.048 0.0010
0.048 0.017

mg/L
mo/L

M
M

- -
-

ND
ND

-
-
Total Risk:

Total Risk Across all Exposure Pathways:

-
-

3E-9
3E-5

"Values for aH chemicals reflect the lower of either the 95th percenttle UCL on the mean or the maximum concencentration.
"Absorption factors from U.S. EPA (1999a).
Toxteity values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (July 1997a) or EPA Integrated Risk Information System (IRIS) (June 200 la)
Toxlcity values were adjusted to account for oral absorption In order to calculate risks for dermal gxposure on the bases of absorbed doses (U.S. EPA 1 999a).

- not determined by EPA or not considered to be a carcinogen
- Polycyclic aromatic hydrocarbons
• Porychtortnated biphenyls
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DRAFT

Scenario Tkneframe: Currant/Future
Medtum: Soil
Exposure Medrum: Air
Exposure Point: Outdoor All
Receptor Population: Worker
Receptor Age: Adults

MferiterlririaleHon

Table C.1.1. Typical
Calculation ol Noncancer Hazards

Worker Reasonable Exposure Scenario
Outdoor At

Dermal
Exposure MedkmEPC Absorption Route EPC Intake (Non

Routa Chemical ol Concern Value* Medium Units Factor* Route EPC EPC Units Applied cancer)
Inhalation Metato and OrganornetalHc Compounds

Mercury (total) 3.3.E-05 mg*n3 - 3.3.E-OS mtym3 M 4.2E-7

Intake
(Non-

cancer) Reference Reference Reference Reference
Units Dose' Dose Units Concentration Concentration Units Hazard Quotient

moAg-day 8.6E-S moAg-day 8.6F.-5 moAg-day 0.0049
Hazard Index: I 0.0049 |

- not applicable
ERA - U.S. Environmental Protection Agencj
EPC - exposure point concentrattoi
M - medhjm-specfflc

•Values for all chemicals reflect ttw lower of either the 95th percentile UCL on the mean or the maximum concencentratioi
"Absorption factors from U.S. EPA (1999a).
'•Represents Inhalation reference dose for mercury vapa
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DRAFT

Wortor Surfi

Scenario Tlmetrame: Current
Medum: Sol
Exposure Meolurn: Surface SOU
Expoeuf* Point: Developed Area aurface aoll (unpaved
Receptor Population: Worker
Receptor Age: Adults
ic. Sorilngeaffen/Osmta/

Dermal
Exposure Madhjm EPC Absorption

Route Chemical ot Concern Value* Medium Unite Fade/
Digestion Uetale and OrganomeialUc Compounds

Aluminum 12000 mgAg
Arsenic 1 1 mg/kg
Chromium 67 mg/kg
Copper 470 mgAg
Iron 23000 mg/kg
Lead 390 mg/kg
Manganese 540 mgAg
Mercury (total) 310 mg/kg
Thallium NO mg/kg
Vanadium 140 mg/kg

Organic Compounda
Benzene ND mgAg
PAHl
Benz[a)anthracene 0.31 mg/kg
Benzofapyrone 0.41 mg/kg
Benzo[b]fluoran1hene 0.75 mg/kg
Dlbenzla.hlantriracene 0.071 mgAg

Dermal Metala and Organornetamc Compounds
Arsenic 11 mg/kg 0.03

Organic Compounda
PAHs
Benz[a)anthr>cene 031 mg/kg 0.13
Benzo[a]pyrene 0.41 mg/kg 0.13
Benzo|b|mioranttwne 075 mgAg 0.13
Dlbenzla.h)anthracene 0.071 mgAg 0.13

Note:

EPA
EPC
M
ND
PAHs
PCBa

Table C.1 ,2. Typical
Calculation of Noncancer Hazards

Worker Reasonable Exposure Scenario
Developed Are! Surface Soil!

Intake
(Non-

Route EPC Intake (Non cancer)
Route EPC EPC Units Applied cancer) Units

12000 mgAg M 5.9E-3 mgAg-day
11 mg/kg M 5.4E-6 mg/kg-day
97 mg/kg M 4.7E-5 mg/kg-day
470 mgAg M 2.3E-4 mgAg-day

23000 mgAg M 1.1E-2 mgAg-day
390 mgAg M
540 mgAg M 2 6E-4 mgAg-day
310 mg/kg M 1.SE-4 mgAg-day
NO mg/kg M -- mgAg-day
140 mg/kg M 6.6E-5 mgAg-day

NO mgAg M - mgAg-day

0.31 mgAg M - -
0.41 mgAg M
0.75 mg*g M - -
0.071 mgAg M

11 mgAg M 2. IE-6 mgAg-day

0.31 mgAg M
041 mgAg M - -
0.75 mg*g M
0.07f mgAg M

Reference Reference Reference Reference
Dosec Dose Units Concentration Concentration Units Hazard Quotient

I.OEtO mgAg-day - - 0.0059
3.0E-4 mgAg-day -- - 0.018
3.0E-3 mgAg-day - - 0.016
3.7E-2 mgAg-day -- -- 0.0062
3.0E-1 mgAg-day -- - 0.038

ND
47E-2 mgAg-day - - 0.0057
3.0E-4 mgAg-day -- ~ 0.51
B.OE-5 mgAg-day
9.0E-3 mgAg-day •- - 0.0076

3.0E-3 mgAg-day

ND
NO
ND
ND -

Hazard Index: I 0.60

3.0E-4 mgAg-day - - 00071

ND -

NO
ND

Hazard Index: 0.0071
Total Hazard Index Across All Exposure Routes/Pathways: 0.61

• not applicable Values toe alchamlcals reflect the tower of either the 95th percenHe UCL on the mean or the maximum concencentration.
- U.S. Environmental Protection Agency "Absorption factors Iron U.S. EPA (1999a).
• exposure po4nt concentration 'Toxidty values obtained Irom either the EPA Health Effects Assessment Summary Tables (HEAST) (July 1997«) or EPA Integrated Risk Information System (IRIS) (June 2001a).
- medium-specmc Toxidty values were adjusted to account lor oral absorption In order lo calculate risks lor dermal exposure on the bases of absortMd doses (U.S. EPA 1 999a).
- not determined by EPA or not considered lo be a carcinogen
- Potycycflc aromatic hydrocarbons
- PotycNoitnated Uphenyls
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DRAFT

WartorSurfi

Scenario TLmeframe: Future
Medium: SoH
Exposure Medium: Surface soil
ExpoMjr* Point: Devetoped Area *urfae* *oll <all
Receptor Population: Worker
Receptor Age: Adults
tef Soil lng»fthn / O»rm«/

Exposure Medium EPC
Route Chemical ol Concern Value* Medium Units

Ingestton Metala and Organometallte Compound*
Aluminum 12000 mg/kg
Arsenic 1 1 mg/kg
Chromium 97 mgAg
Copper 2200 mgAg
Iron 22000 mg/kg
Lead 260 mgAg
Manganese 400 mgAg
Mercury (total) 2300 mg/kg
Thallium 1 .8 mg/kg
Vanadium 1 40 mgAg

Organic Compound*
Benzene 2.8 mgAg
PAH*
Benz[a)anthracene 0.85 mg/kg
Benzo(a]pyrene 0,66 mgAg
Benzo[b)nuoranthene 1 . 1 mg/kg
Dfbenz|a,h]anthracene 0.15 mgAg

Dermal Metal* and OrganometalUc Compounds
Arsenic 1 1 mg/kg

Organic Compound*
PAH*
Benz(ajanthracene 0.85 mg/kg
B«nzo[akjyrene 0.68 mg/kg
Benzo[bjnuoranthene 1 . 1 mg/kg
Dtbenz(a,h]anthrac*na 0. 1 5 mgAg

TaUeC. 1.3. Typical
Calculation of Noncancer Hazards

Worker Reasonable Exposure Scenario
Developed Area Surface Soil*

Intake
Dermal (Non-

Absorption Route EPC Intake (Norv cancer) Reference Reference Reference Reference
Factor4 Route EPC EPC Units Applied cancer] Units Dose' Dose Units Concentration Concentration Units

12000 mg/kg M 5 9E-3 mg/kg-day 1.0E+O mgAg-day
1 1 mgAg M 5.4E-6 mgAg-day 3.0E-4 mg/kg-day
97 mgAg M 4.7E-5 mgAg-day 3.0E-3 mgAg-day

2200 mgAg M 1 .1 £-3 mgAg-day 3.7E-2 mgAg-day
22000 mgAg M 1 . l E-2 mgAg-day 3 OE-1 mgAg-day
260 mgAg M -- - NO
400 mgAg M 2.0E-4 mgAg-day 4.7E-2 mgAg-day
2300 mgAg M 1 . 1 E-3 mgAg-day 3.06-4 mg/kg-day
1 .8 mgAg M 8.8E-7 mgAg-day 8.0E-5 mgAg-day
140 mgAg M 6.8E-5 mgAg-day fi.OE-3 mgAg-day

2.8 mgAg M 1 4E-6 mg/kg-day 3.0E-3 mgAg-day

0.85 mgAg M « - ND
068 mgAg M -- - NO
1.1 mgAg M - - ND

0.15 mgAg M - » ND -
Hazard Index

0.03 11 mgAg M 2.1E-6 mgAg-day 3.0E-4 mgAg-day

0. 13 0 85 mgAg M -- - NO
O.t3 0.68 mgAg M » -- ND
0.13 1.1 mgAg M - - ND
0.13 0.15 mgAg M -- -- ND

Hazard Index:

Total Hazard Index Across AH Exposure Routes/Pathways:
Note:

EPA
EPC
M
NO
PAHs
PCBs

Hazard Quotient

0.0059
0.018
0.016
0.029
0.036

0.0042
3.8

0.011
0.0076

0.0005

3.9

0.0071

0.0071

3.9

- not applicable "Values for all chemicals reflect the lower of either the 95th percenttle UCL on th* mean or the maximum concencentratJon.
- U.S. Environmental Protection Agency "Absorption lactors from U.S. EPA (1999a).
• exposure point concentration Toxldty values obtained from either the EPA H«aRh Effects Assessment Summary Tables (HEAST) (Jury 1997a) or EPA Integrated Risk Information System (IRIS) {June 2001a).
• medium-specific Toxtatty values were adjusted to account for oral absorption In order to calculate risks for dermal exposure on the bases of absorbed doses (U.S. EPA 1999a).
- not determined by EPA or not considered to be a carcinogen
• PorycycHc aromatic hydrocarbons
- Pofychkxlnated Wphenyts
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DRAFT

Scenario Tknetrame: Currant/Future
Medium: Soil
Exposure Medium: Subsurface sol
Exposure Point: Developed Area subsurface soil (1-20 fl depth*
Receptor Population: Construction Worker
Receptor Age: Adults

Table C.1. 4. Typical
Calculation of Noncancer Hazards

Adult Subsurface Soil Exposure: Reasonable Maximum Exposure
Devstoped Area

Construction Worker Subsurfsc* SoH Ingfttton / Dmrmml

Exposure Medium EPC
Route Chemical of Concern Value'

Dermal
Absorption

Medium Units Factor"

Intake
(Non-

Route EPC Intake (Non- cancer)
Route EPC EPC Units Applied cancer) Untts

Reference Reference Reference Reference
Dose* Dose Units Concentration Concentration Units Hazard Quotient

Ingestion Metals and Organometalllc Compound*
Arsenic 6.4
Barium 320
Cadmium 3.4
Chromium 130
Copper 7400
Iron 24000
Lead 310
Manganese 570
Mercury (total) 2800
Nickel 88
Silver 9.6
Thallium 5.4
Zinc 2100

mgAg -
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

6.4
320
3.4
130

7400
24000
310
570
2800
88
9.6
5.4

2100

mgAg M
mgAg M
mgAg M
mgAg M
mgAg M
mgAg M
mgAg M
mgAg M
mgAg M
mgAg M
mgAg M
mgAg M
mgAg M

6.6E-9 mgAg-day
2.5E-7 mgAg-day
2.7E-9 mgAg-day
1.0E-7 mgAg-day
5.8E-6 mgAg-day
1.9E-5 mgAg-day
-

4.5E-7 mgAg-day
2.2E-6 mgAg-day
6.9E-6 mgAg-day
7.5E-9 mgAg-day
4.2E-9 mgAg-day
1.6E-6 mgAg-day

3.0E-04 mgAg-day - -- 0.00002
7.0E-02 mgAg-day « - 0.000004
5.0E-04 mgAg-day - -- 0.000005
3.0E-03 mgAg-day - - 0.00003
3.7E-02 mgAg-day - -- 0.0002
3.0E-01 mgAg-day - -- 0.00006

ND -
4.7E-02 mgAg-day - -- 0.00001
3.0E-04 mgAg-day -- -- 0.0073
2.0E-02 mgAg-day - - 0.000003
5.0E-03 mgAg-day - - 0.000002
8.0E-05 mgAg-day - - 0.00005
3.0E-01 mgAg-day -- -- 0.000005

Organic Compounds
Benzene 2.6
Toluene 0.01 1
PAHs
2-Methytnaphthalene 1 1
Benz[a)anthracen* 0.26
Naphthalene 2.4
Phenanthrene 5.5
PCBs 036

mgAg
mgAg

mgAg
mgAg
mgAg
mgAg
mgAg

2.8
0.011

t1
0.26
2.4
5.5

0.36

mgAg M
mgAg M

mgAg M
mgAg M
mgAg M
mgAg M
mgAg M

2.2E-9 mgAg-day
8.6E-12 mgAg-day

B.6E-9 mgAg-day
..

1.9E-9 mgAg-day
4.3E-9 mgAg-day

..

Dermal Metali and OrganometaHIc Compounds
Arsenic 8.4
Cadmrum 3.4

mgAg 0.03
mgAg 0.001

8.4
3.4

mgAg M
mgAg M

6.5E-06 mgAg-day
8.8E-10 mgAg-day

3.0E-03 mgAg-day -- -- 0.0000007
2.0E-01 mgAg-day -- -- 0.00000000004

2.0E-02 mgAg-day - - 0.0000004
ND

2.0E-02 mgAg-day - - 0.00000009
3.0E-02 mgAg-day - - 0.0000001

ND
Hazard Index. 0.0077

3.0E-04 mgAg-day - -- 0.00022
1 .3E-05 mgAg-day - - 0.00007

Organic Compounds

Note:
.-
EPA
EPC
M
ND
PAHs
PCBs

PAHs
2-Methylnaphthalene 1 1
Banz(a)anthracene 0.26
Naphthalene 2.4
Phenanthrene 5.5
PCBs 0.36

- not applicable
* U.S. Environmental Protection Agency
- exposure point concentration
• medlum-spedflc

mgAg 0.13
mgAg 0.13
mgAg 0.13
mgAg 0.13
mgAg 0.14

11

0.26
2.4
5.5

0.36

mgAg M
mgAg M
mgAg M
mgAg M
mgAg M

3.7E-07 mgAg-day
_

B. IE-08 mgAg-day
1 .6E-07 mgAg-day

~

0.02 mgAg-day -- -- 0.00002
ND - - -
0.02 mgAg-day - - 0.000004
0.03 mgAg-day -- - 0.000006
ND — -- —

Hazard Index: 0.00032
Total Hazard Index Across All Exposure Routes/Pathways: 0.0060

•Values tor an chemicals reflect the lower of etther the 95th percentfle UCL on the mean or the maximum concencentratlon.
"Absorption (actors from U.S. EPA(1999a).
Toxfctty values obtained from etther the EPA Health Effects Assessment Summary Tables (HEAST) (July 1997a) or EPA Integrated Risk Information System (IRIS) (June 2001 a).
ToxMty values were adjusted to account for oral absorption In order to calculate risks for dermal exposure on the bases of absorbed doses (U.S. EPA 1999a).

• not determined by EPA or not considered to be a carcinogen
- Potycydtc aromatic hydrocarbons
- Potychtorinated Wphenyls
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DRAFT

Scenario Tlmeframe: Future
Medium: Sou
Exposure Medium: Surface soil
Expoaure Point: Undeveloped Area aurface eel
Receptor Population: Worker
Receptor Age: Adults

Table C.I. 5. Typical
Calculation of Noncancar Hazards

Worker Surface Soil Exposure: Reasonable Maximum Exposure
Undeveloped Area

IforltarSurraceSo/IMaeaflon/Oenna/

Exposure Medium EPC
Route Chemical of Concern Value* Medium Units

Dermal
Absorption

Factor" Route EPC
Route

EPC Units
EPC

Applied
Intake (Norr

cancer)

Intake
(Non-

cancer)
Units

Reference
Dose'

Reference Reference Reference
Dose Units Concentration Concentration Units Hazard Quotient

Ingesllon Uetala and Organometalllc Compounda
Aluminum
Antimony
Arsenic
Barium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury (total)
Nickel
Silver
Thallium
Vanadium
Zinc

7000
11
13

350
11
170
380

36000
1500
610
540
63
15
2.9
80

9200

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mg/kg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

-
-
-
..
-
-
--
--

--

-
«
-

7000
11
13
350
11
170
380

38000
1500
610
540
63
IS
29
80

9200

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
rug/kg
mgAg

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

3.4E-3
5.4E-8
8.4E-6
1.7E-4
5.4E-6
8.3E-5
1.9E-4
1 9E-2

3.0E-4
2.6E-4
3.1E-5
7.3E-6
1.4E-6
3.9E-5
45E-3

mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day

-
mg/kg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mg*g-day
mgAg-day

1.0
0.0004
0.0003
0.070
0.0005
0003
0.037
0.30
ND

0.05
00003
002
0005
0.0001
0.009
030

mgAg-day - - 0.0034
mgAg-day - - 0.013
mgAg-day ~ - 0.021
mgAg-day -- -- 0.0024
mgAg-day -- -- 0.01 1
mgAg-day -- -- 0.028
mg/kg-day -- -- 0.0050
mgAg-day -- - 0062

..
mgAg-day ~ -- 0.0064
mgAg-day -- -- 0.88
mgAg-day -- - o.oots
mgAg-day -- - 0.0015
mgAg-day - -- 0.018
mgAg-day - - 0.0043
mgAg-day -- - 0.015

Organic Compounda
Bls(2-ethylhexyl|phthalate
PAHa
Benz(a]anthracene
Benzo[a)pyrene
Benzo[b)riuoranthene
Dibanz{a,h]anthracene
lndeno|t.2,3-cd]pyrene
Phenanlhrene
PCBa

100

1.7
2.1
2 4

0.50
1.2
4.0
4.4

mgAg

mgAg
mgAg
mgAg
mg*g
mgAg
mgAg
mgAg

-

--

--
.-

100

1.7
2.1
2.4

0.50
1.2
4.0
4.4

mgAg

mgAg
mgAg
mgAg
mgAg
mg/kg
mgAg
mgAg

M

M
M
M
M
M
M
M

4.9E-5

-
20E-6

mgAg-day

-
-

mgAg-day
-

0.02

ND
ND
ND
ND
ND
0.03
ND

Dermal Hetala and Organomeblllc Compounds
Arsenic
Cadmium

13
11

mglkg
mglkg

003
0001

13
11

mgAg
mgAg

M
M

2.5E-06
71E-8

mgAg-day
mgAgOay

0.0003
0.000013

mgAg-day •- -- 0.0024

_

-
_ _

mgAg-day - - 0000065
-

Hazard Index: I 1.1 I

mgAg-day -- - 0.0084
mgAg-day - - 00057

Organic Compounda
Bls(2-ethylhexyl|phthalate
PAHa
Benz[a]anthrecene
Benzo[a|pyrene
Benzo{b)lluoranthene
Dlbenzla.h|anthracane
lndeno(1.2.3-cd|pyrene
Phenanthrene
PCBa

100

1.7
2.1
2.4

0.50
1.2
4.0
4.4

mgAg

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

0.10

0.13
013
013
0.13
0.13
013
0.14

100

1.7
2.1
24

0.50
1.2
4.0
44

mgAg

mgAg
mgAg
mglkg
mgAg
mgAg
mgAg
molkg

M

M
M
M
M
M
M
M

6.5E-5

-

-
3.4E-6

mgAg-day

-
-
-

mgAg-day
-

0.02

ND
ND
ND
ND
ND
003
ND

mgAg-day -- - 0.0032

..
_ -

-
-

mgAg-day - -- 0.0001 1
_

Hazard Index: 0.017
Total Hazard Index Across All Exposure Routes/Pathways: 1.1

Note:

EPA
EPC
M
ND
PAHa
PCBa

- not applicable "Values for alt chemicals reflect the lower of either the 95th percenUJa UCL on the mean or the maximum concencentratlon.
- U.S. Environmental Protection Agency
- exposure point concentration
- medium-specific

'Absorption factors from U.S EPA (1999a).
'Toxldty values obtained Irom either the EPA Heath Effects Assessment Summary Tables (HEAST) (July 1997a) or EPA Integrated Risk Information System (IRIS) (June 2001a).
Toxlcity value* were adjusted to account for oral absorption in order lo calculate riska for dermal exposure on the bases of absorbed doses (U.S. EPA 1999a).

- not determined by EPA or not conslderad to be a carcinogen
- Pofycydlc aromaec hydrocarbons
- Porycrtortnaled Uphenyla
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Scenario TImetrame: CurrentFuture
Medium: Sedbnent
Exposure Medium: Sediment
Exposure Point: Undeveloped Area surface aedbnen
Receptor Population: Trespasser
Receptor Ape: AduHs____________________

Table C. 1.6 Typical
Calculation of Noncancer Hazards

Adult Sediment Exposure: Reasonable Maximum Recreational
Undeveloped ATM

Exposure
Route

Ingastion

Dermal

Chemical of Concern
Metals and OroanontetalUc C
Aluminum
Arsenic
Barium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury (total)
Nickel
Silver
Thallium
Vanadium
Zinc

Organic Compounds
PAHs
Benz(ajanthracene
Benzo[a]pyrene
Benzo[b)fluoranthene
Dlbenz[a.h]anfhracene
lndeno[1.2.3-cd|pyrene
Phenanthreoe
PCBs

MedrumEPC
Value*

nnpounds
14000
88
230
9.1
160
190

21000
470
180

1200
29
43
4.S
69

7300

1.7
1.6
t.a

0.49
1.2
1.8

0.73

Medium Unlti

mg/kg
mg/kg
mg*g
mg/kg
mgAg
mg*g
mg/kg
mg*g
ma/kg
rug/kg
mgAg
m»/kg
mg/kg
mg/kg
mg*g

mgikg
mg/kg
mg/kg
mg/kg
mg*g
mg*g
mg/kg

Dermal
Absorption

Factor"

-

-

--

-
-

..
-

«

Route EPC

14000
8.8
230
9.1
160
190

210OO
470
teo

1200
29
43
4.8
69

7300

1.7
1.6
1.8

0.49
1.2
1.8

0.73

Route
EPC Units

mg/kg
mg/kg
mg*g
mg*g
mg*g
mgAg
mg*g
mg/kg
mg*g
mg*g
mg*g
mg*g
mg*g
mg*g
mgftg

mg*g
mgAg
mg*g
mg/kg
mg/kg
rog/kg
mg/kg

EPC
Applied

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M

Intake (Non
cancer)

1.4E-4
86E-8
2.3E-6
8.9E-8
1 6E-6
1 9E-6
2. IE-4

1.8E-6
1.2E-5
2.8E-7
4.2E-8
4.7E-8
6.8E-7
7. IE-5

--
t.SE-8

Intake
(Non-

cancer) Reference
Units Dose1

mg/kg-day t .0
mg/kg-day O.OOO3
mgAg-day 007
mg/kg-day 0.0005
mg/kg-day 0.003
mgfeg-day 0.037
mg/kg-day 0.30

NO
mg/kg-day 0.047
mg/kg-day 0.0003
mg/kg-day 0.02
mg/kg-day 0.005
mg/kg-day 000006
mg/kg-day 0.009
mg/kg-day 0.30

ND
ND
ND
ND
ND

mg/kg-day 0.03
ND

Reference Reference Reference
Dose Units Concentration Concentration Units

mg/kg-day
mg/kgOay
mg/kg-day
mg/kg-day -- -
mg/kg-day
mg/kg-day
mg/kg-day

mgttg-day -- ~
mgricg-day ~
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day - -
mg/kg-day

-
-
-

„ _
..

mg/k?day
-

Hazard Index:

Hazard Quotient

00001
00003
000003
0.0002
0.0005
0.00005
0.0007

--
0.00004
0039

O.OO001
0000008
00006
0.00008
0.0002

-

00000006
-.

0.042
Metals end Organometalllc Compounds

Arsenic
Cadmium

Organic Compounds
PAHs
Benz[a]anthracene
Benzo[a]pyrene
Ben20(b)nuoranthene
Dlbenz|aji{anthraeene
lndeno|1 ,2,3-cdk>yrene
Phenanthrene
PCBa

a.a
9.1

1.7
1.6
18

0.49
1.2
1.8

0.73

m»/kg
mg/kg

mg/kg
moykg
mg/kg
mg*g
mg*g
mg/kg
mg*g

0.03
0001

0.13
0.13
0.13
0.13
0.13
013
0.14

8.8
9.1

1.7
1.6
1.8

049
1.2
1.8

0.73

mgAg
mg/kg

mg/kg
mg/Vg
mg/kg
mg/kg
mgAg
mg*g
mg*g

M
M

M
M
M
M
M
M
M

1.8E-OB
6.2E-10

..
-

-
-

1.6E-6
«

mg/kg-day 0.0003
mg/kg-day 0.000013

ND
ND
ND
ND
ND

mgAcg-day 0.03
ND

mryVg-day
mg«g-day

..

_
-
_

mg/kg-day
-- _

Hazard Index:
Total Hazard Index Across All Exposure Routes/Pathways:

0.00006
000005

_
_

00000005
..

0.00011
0.042

00woo

Note:

EPA
6PC
M
NO
PAHs
PCBs

- not applicable "Values tor all chemicals reflect the lower of either the 95th percentile UCL on the mean or the maximum concancentrarlon.
- U.S. Environmental Protection Agency bAbsorptlon factors from U.S. EPA (1999a).
- exposure pornl concentration 'Toxldty values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (Jury 1997s) or EPA Integrated Risk Information System (IRIS) (June 2001a).
- medlum-spedfic Toxldty values were adjusted lo account for oral absorption In order lo calculate risks for dermal exposure on the bases of absorbed doses (U.S. EPA 1999a).
- not determined by EPA or not considered to be a carcinogen
- PorycycHc aromatic hydrocarbons
- Porychlorlnaled Mpnanyls
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Scenario Tlmeframe: Current/Future
rfedkjm: Sediment
Exposure Medium: Sedrment
Exposure Point: Undeveloped Area eurfaco aedknen
Receptor Population: Trespasser
Receptor Age: Older Child

Table C.I. 7. Typical
Calculation of

Older Child Sedlmenl Exposure
Noncaricar Hazards

Reasonable Maximum Recreellonal
Undeveloped Area

OWer Child Trvspaaaer SerfJmenr Jng»sr/bn / Derma/

Exposure Medium EPC
Route Chemical of Concern Value1 Medium Units

Dermal
Absorption

Factor" Route EPC
Route

EPC Units
EPC

Applied
Intake (Norv

cancer)

Intake
(Non-

cancer)
Units

Reference
Dose'

Reference Reference Reference
Dose Units Concentration Concentration Units Hazard Quotient

Ingestlon Metals and Organometalllc Compounds
Aluminum 14000
Arsenic 8.8
Barium 230
Cadmium 9.1
Chromium 160
Copper 190
ran 21000

Lead 470
Manganese 180
Mercury (total) 1200
Nickel 29
Silver 4.3
Thallium 4.8
Vanadium 69
Ztnc 7300

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

-

-
--
--

-

14000
8.8
230
9.1
160
190

21000
470
180
1200
29
4.3
4.8
69

7300

mg*g
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

20E-4
1.2E-7
3.2E-6
1.3E-7
22E-6
2.7E-6
29E-4
-

2.5E-6
1.7E-5
4.1E-7
60E-8
6.7E-8
9.6E-7
1.0E-4

mgAg-dey
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day

-
mgAgday
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day

1.0
0.0003

0.07
00005
0.003
0.037
0.30
ND

0.047
0.0003
002
0.005

0.00008
0.009
030

mgAg-day -- - 0.0002
mgAg-day - -- 0.0004
mgAg-day - - 0.00005
mgAg-day - - 0.0003
mgAg-day - -- 00007
mgAg-day - - 0.00007
mgAg-day ~ - 0.0010

„
mgAg-day - -- 0.00005
mgAg-day -- -- 0.056
mgAg-day -- - 0.00002
mgAg-day -- - o.ooooi
mgAg-day -- » 0.0008
mgAg-day - -- 0.0001
mgAg-day - - 0.0003

Organic Compounds
PAHs
Benz[a]anthracene t.7
Benzo[a]pyrene 1 .6
Benzo|b|fluoranthene 18
Dfbenz(B,h]anthracene 0.49
mdeno[1.2,3<d]pyr»oe 1.2
Phenanthrene IB
PCBa 073

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

~
-
-
.-

.-

1.7
1.6
1.8

0.49
1.2
18

0.73

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

M
M
M
M
M
M
M

-

..
«
_

25U-8
-

-
_
-
-
-

mgAg-day

ND
ND
ND
ND
ND
003
NO

_
_
_
-

_
mgAg-day - - 0.0000008

..
Hazard Index: 0.060

Dermal Uletala and Organometalllc Compounda
Arsenic 8.8
Cadmium 9.1

mgAg
mgAg

0.03
0.001

8.8
9.1

mgAg
mgAg

M
M

5.314E-08
1.8E-9

mgAg-day
mgAg-day

00003
0000013

mgAg-day -- - 0.00018
mgAg-day - - 0.00015

Organic Compounda
PAHl
Benz[a)anthracene 1.7
Benzo(a]pyrene 1.6
Benzo[b|rluoranthene 1 .8
DrDenz[a,hJanthracene 049
lndano|1.2.3-cd|pyrene 12
Phenanthrene 1.8
PCBs 0.73

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

0. 3
0. 3
0. 3
0. 3
0. 3
0 3
0. 4

.7

.6

.8
049

2
.8

0.73

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

M
M
M
M
M
M
M

_
-
-

-
4.7E-8

-
-
-
-

mgAg-day
_

ND
ND
ND
NO
ND
0.03
ND

..

_
..
..

mgAgOay - - 0.0000016
_

Hazard Index: 0.00033
Total Hazard Index Across All Exposure Routes/Pathways: 0.060

Note:

EPA
EPC
M
ND
PAHs
PCBs

- not applicable
- U.S. Environmental Protection Agency
- exposure point concentration
- medtum-spocfflc

"Values lor at) chemicals reflect the lower of either the 95th percerrttle UCL on the mean or the maximum concencentratlon.
"Absorption factors from U.S
'Toxldty values obtained Iron

EPA(1999a).
either the EPA Health Eflects Assessment Summary Tables (HEAST) (Jury 1997a) or EPA Integrated Risk Information System (IRIS) (June 2001a).

Toxldty values were adjusted to account lor oral absorption In order to calculate risks tor dermal exposure on the bases of absorbed doses (U.S. EPA 1999a).
- not determined by EPA or not considered to be a carcinogen
- Porycydic aromatic hydrocarbons
• Porycntorlnated Uphenyls

00

o
-si

(O



DRAFT

00w
O
O-»J
O

<0

Scenario Tlmetrame: Current/Future
Medium: Sol
Exposure Medium: Surface soil
Exposure Point: Undeveloped Area aurface aol
Receptor Population: Trespasser
Receptor Age: AdJts

Table C.I. e. Typical
Calculation of Noncancer Hazards

Adult Surface Soli Exposure: Reasonable Maximum Recreational
Undeveloped Area

Adult Trespasser Surface Soil Jngesfton / Parma/

Exposure Medium EPC
Route Chemical ol Concern Value* Medium Units

Dermal
Absorption

Factor* Route EPC
Ingestion Metals and Organometallk Compounds

Aluminum 7000
Antimony 11
Arsenic t3
Barium 350
Cadmium 1 1
Chromium 1 70
Copper 380
Iron 38000
Lead 1500
Manganese 610
Mercury (total) 540
Nickel 63
Silver 15
Thallium 2.0
Vanadium 80
Zinc 9200

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

7000
tl
13

350
11
170
380

38000
1500
610
540
63
15
2.9
80

9200

Intake
(Non-

Route EPC Intake (Non cancer) Reference Reference Reference Reference
EPC Units Applied cancer) Units Dosec Dose Units Concentration Concentration Units

mgAg M 6.8E-5 mgAg-day 1.0 mgAg-day
mgAg M 1.1E-7 moAg-day 0.0004 mgAg^day
mgAg M 1.3E-7 mgAg-day 0.0003 mgAg-day
mgAg M 3.4E-6 mgAg-day 0.07 mgAg-day -
mgAg M 1.1E-7 mgAg-day 0.0005 mgAg-day
mgAg M 1 7E-6 mgAg-day 0.003 mgAg-day
mgAg M 3.7E-6 mgAg-day 0.037 mgAg-day
mgAg M 3.7E-4 mgAg-day 0.30 mgAg-day
mg*g M - - ND
mgAg M 6.0E-6 mgAg-day 0047 mgAg-day -
mgAg M 5.3E-6 mgAg-day 0.0003 mgAg-day
mgAg M 6.2E-7 mgAg-day 0.02 mgAg-day
mgAg M 1.5E-7 mgAg-day 0.005 mgAg-day
mgAg M 2.8E-6 mgAg-day O.OOOOa mgAg-day
mgAg M 7.BE-7 mgAg-day 0.009 mgAg-day -
mgAg M 9.0E-5 mgAg-day 0.30 mgAg-day

Hazard Quotient

0.00007
0.0003
0.0004
0.00005
0.0002
0.0006
0.0001
0.0012

0.0001
0.018

0.00003
0.00003
0.0004
0.00009
0.0003

Organic Compound*
Bls|2-ethylhexyl]phthalate too
PAHa
Benz(a|anlhracene 1.7
Benzo[a)pyrene 2.1
Banzo[b)nuoranthene 2.4
Dtbenz(a.h|anthracene 0.50
lndeno|1.2,3-cd]pyrene 1.2
Phenanthrene 4.0
PCBs 4.4

mgAg

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

100

t.7
2.1
2.4

0.50
12
4.0
4.4

Dermal Metals and Grganometallle Compounda
Arsenic 13
Cadmium 1 1

mgAg
mgAg

0.03 13
0.001 1 1

mgAg M 9.8E-7 mgAg-day 0.02 mgAg-day

mgAg M - - ND
mgAg M -- - ND
mgAg M - - ND
mgAg M - - ND
mgAg M - - ND - -
mgAg M 3.9E-8 mgAg-day 0.03 mgAg-day -- -
mgAg M - - ND

Hazard Index:

mgAg M 2.7E-08 mgAg-day 0.0003 mgAg-day
mgAg M 7.5E-10 mgAg-day 0.000013 mg/kg-day

0.00005

-

0.000001

0.022

0.00009
0.00006

Organic Compounds

Note:

EPA
EPC
M
ND
PAHS
PCBs

Bls[2-ethylhexvtk>hmalate 100
PAHa
Benzlajanthracene 1 .7
Benzo'apyrene 2.1
Benzo[bjfluoranthene 2.4
Dlbenz[a.h|>nthracene 050
lndem|1,2,3-cd|pyrene 1.2
Phananthrane 4.0
PCBa 44

- not applicable
- U.S. Environmental Protection Agency
- exposure print concentration
- medium-specific

mgAg

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

0.10 100

0.13 1.7
0.13 2.1
0.13 2.4
0.13 0.50
013 12
0.13 4.0
0.14 4.4

mgAg M 6.SE-7 mgAg-day 0.02 mgAg-day

mgAg M - - ND
mgAg M •• - ND
mgAg M -- - ND -
mgAg M - - ND
mgAg M - - ND
mgAg M 3.6E-8 mgAg-day 0.03 mgAg-day
mgAg M - -- ND

Hazard Index:
Total Hazard Index Across AH Exposure Routes/Pathways:

0.00003

0.000001

0.00018
0022

•Values lor aR chemicals reflect the tower of either (he 95th percentlle UCL on the mean or the maximum concencentraoon.
'Absorption (actors from U.S. EPA (1999a).
'Toxldty values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (Jury 1997a) or EPA Integrated Risk Information System (IRIS) (June 2001a).
Toxfcrty values were adjusted to account tor oral absorption m order to catenate risks lor dermal exposure on the bases of absorbed doses (U.S. EPA 1999s)

- not determined by EPA or not considered to be a cardnogan
- Potycycac aromabc hydrocarbons
• Potychlonnatod Mphenyls
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Scenario Tlmeframe: Current/Future
Medium: Soil
Exposure Medium: Surface soH
Exposure Point: Undeveloped Aree eurtaea sol
Receptor Population: Trespasser
Receptor Age: Older Child

Table C.t. 9. Typical
Calculation of Noncancer Hazards

Older Child Surface Soil Exposure: Reasonable Maximum Recreational
Undeveloped Area

OMer Child Trespasser Surface SoU tigesUon /Derma/

Exposure
Route Chemical o) Concern

Medium EPC
Value1 Medium Units

Dermal
Absorption

Factor" Route EPC
Route

EPC Units
EPC

Applied
Intake (Non

cancer)

Intake
(Non-

cancer)
Units

Reference
Dose'

Reference Reference Reference
Dose Units Concentration Concentration Units Hazard Quotient

rngestlon Metals and Organometallle Compound*
Aluminum
Antimony
Arsenic
Barium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury (total)
Nickel
Silver
Thallium
Vanadium
Zinc

7000
11
13

350
11

170
380

38000
1500
610
540
63
15
2.9
80

9200

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

-

-

-
-
-
-

--

-

7000
t t
13

350
11

170
380

38000
1500
610
540
63
15
2.9
80

9200

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

9BE-5
1.5E-7
18E-7
4.9E-6
1.5E-7
2.4E-6
53E-6
5.3E-4

--
B5E-6
7.5E-6
8.8E-7
2.1 E-7
4.1 E-8
1.1E-6
1.3E-1

mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day

.-
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day

1.0
0.0004
0.0003

0.07
O.O005
0003
0.04
030
ND

0.047
O.OOO3
002
0.005

0.00008
0.009

0.30

mgAg-day - - 0.0001
mgAg-day - - 0.0004
mgAg-day -- •- 0.0006
mgAg-day -- - 0.00007
mgAg-day - - 0.0003
mgAgday - - O.OOOB
mgAg-day - - 0.0001
mgAg-day - - 0.0018

..
mgAg-day -- - 0.0002
mgAg-day -- -- 0025
mgAg-day - •• 0.00004
mgAg-day -- -- O.OOO04
mgAg-day - - 00005
mgAg-day - -- 0.0001
mgAg-day - - 00004

Organic Compounds
Bls|2-ethylhexyltihthalale
PAHs
Benz[a]anthraeene
Benzo[a]pyrene
Senzo|bVruoranthene
Dibenz|a.h)enthracene
lndeno[1 ,2.3-cdJpyrene
Phenanthrene
PCBs

too

1.7
2.1
2.4

0.50
1.2
4.0
4.4

mgAg

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

--

-
-

-

100

t.7
2.1
2.4

O.SO
1.2
4.0
4.4

mgAg

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

M

M
M
M
M
M
M
M

1.4E-6

_
-
-
«
-

5.6E-8
--

mgAg-day

-
-.
-
-
--

mgAg-day

002

ND
ND
ND
ND
ND

0.03
ND

mgAg-day - - 0.00007

_
..
..
_
..

mgAg-day - - 0.000002
.. - -

Hazard Index. I 0.031
Dermal Metate end OrgamnuUIHc Compounds

Arsenic
Cadmium

13
11

mgAg
mgAg

0.03
0.001

13
11

mgAg
mgAg

M
M

79E-8
22E-8

mgAg-day
mgAg-day

0.0003
0.000013

mgAg-day - - 00003
mgAg-day -- - 0.0002

Organic Compounds
Bls|2-ethylhexyqphthalale
PAHs
8enz[a]anthracene
Benzo(a]pyrene
Benzo[b)Duoranthene
Dlbenz[a.h)anfhrecene
lndeno[t ,2,3-cd|pyrene
Phenanthrene
PCBs

100

1.7
2.1
2 4

050
1.2
4.0
4.4

mgAg

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

0.10

0.13
0.13
0.13
013
0.13
013
0.14

100

1.7
21
2.4

0.50
1.2
4.0
44

mgAg

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

M

M
M
M
M
M
M
M

2.0E-S

-

-

1.0E-7
_

mgAgOay

-

-
_
-

mgAg-day

0.02

ND
ND
NO
ND
ND

0.03
ND

mgAg-day - - 0.0010

..

_
_

mgAg-day - - 0,000003
-

Hazard Index: 0.0014
Total Hazard Index Across AH Exposure Routes/Pathways: 0.032

Note:

EPA
EPC
M
ND
PAHs
PCBs

- not applicable Values tor an chemicals reflect the lower of either the 95th percentlle UCL on the mean or the maximum concencentratton.
- U.S. Environmental Protection Agency
- exposure point concentration
- medium-specific

'Absorption factors from U.S EPA (19998)
Toxldty values obtained from either the EPA Hi>alth Effects Assessment Summary Tables (HEAST) (Jury 1997a) or EPA Integrated Risk Information System (IRIS) (June 2001a).
Toxldty values were adjusted to account for oral absorption In order lo calculate risks tor dermal exposure on the bases of absorbed doses (U.S. EPA 1999a).

- not determined by EPA or not considerad to be a carcinogen
- PotycycRc aromatic hydrocarbons
- Potychlorinated btphenyts
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Scenario Timeframe: Current/Future
Medium: SOU
Exposure Medium: Subsurface sof
Exposure Point: Undeveloped Area eubsurfece aoll (1-20 n depth!
Receptor Population: Construction Worker
Receptor Age: Adults

Table C.I. 10. Typical
Calculation ol Noncancer Hazards

Adult Subsurface Soli Exposure: Reasoneble Maximum Recreational
Undeveloped Area

Conafrucffon tforftw Subsurface Soil /ngestron /Derma/

Exposure MedhjmEPC
Route Chemical of Concern Value* Medium Units

Dermal
Absorption

Factor" Route EPC
Route

EPC Units
EPC

Applied
Intake (Non

cancer)

Intake
(Non-

cancer)
Units

Reference
Dosec

Reference Reference Reference
Dose Units Concentration Concentration Units Hazard Quotient

Ingestion Metals and Orgenometalllc Compounda
Aluminum 14000
Antimony 28
Arsenic 23
Barium 1500
Cadmium 1 1
Chromium 290
Copper 1400
Iron 55000
Lead 9200
Manganese 1400
Mercury (tola!) 2000
Nickel 93
Silver 75
Thallium 2.8
Vanadium 130
Zinc 5400

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

-
--

-
--

14000
26
23

1500
11

290
1400

55000
9200
1400
2000
93
75
2.8
130

5400

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mg/kg
mgAg
mgAg
mgAg
mgAg
mgAg

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

1.1E-5
2.0E-8
1.8E-8
1.2E-6
8.6E-9
2.3E-7
1.1E-6
4.3E-5
-

1.1E-6
1.6E-6
73E-8
59E-8
22E-9
1.0E-7
42E-6

mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day

mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day

1.0
00004
0.0003
0.070
00005
0003
0.037
0.30
ND

0047
0.0003

0.02
0.005

0.00008
0009
0.30

mgAg-day
mgAg-day
mgAg-day -
mgAg^ay
mgAg-day
mgAg-day
mgAg-day
mgAg-day

mg/Vg-day
mgAg-day
mgAg-day -
mgAg-day
mgAg-day
mgAg-day
mgAg-day

0.00001
0.00005
0.00006
0.00002
0.00002
0.00008
0.00003
0.0001

0.00002
0.0052

0.000004
0.00001
0.00003
000001
0.00001

Organic Compounda
Benzene 0.0068
Cemezole 0.74
Toluene 0.27
PAHa
2-Methylnaphmalene 0.72
Benzlalanthracene 22
Benzo[ak)yrene 1.7
Benzo[b]rluoranlhene 2.5
Benzo(ghlk>erylene 0.89
Benzo[k]ftuoranthene 0.80
Dibenzja,n|anthracene 0.32
lndeno[1.2,3-cd]pyrene 0.86
Naphthalene 1.4
Phenanthrene 3.6
PCBa 5.2
Arodor*12S4 0.55

mgAg
mgAg
mgAg

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
moAg

-
--

-
-
-

-
--

-

0.0068
0.74
027

0.72
2 2
1.7
2.5
089
0.80
0.32
0.86
1.4
36
52

0.55

mgAg
mgAg
mgAg

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

M
M
M

M
M
M
M
M
M
M
M
M
M
M
M

5.3E-12

2.1E-10

56E-10
-

-
-

1.1E-9
2.8E-9

4.3E-10

mgAg-day
-

mgAg-day

mgAg-day

-
-
--

-
mgAg-day
mgAg-day

mgAg-day

0003
ND

0.20

0.02
ND
ND
ND
ND
ND
ND
ND
002
0.03
ND

000002

mgAg-day
..

mgAg-day

mgAg-day
..
..

_ _
_ _

mgAg-day
mgAg-day

..
mgAg-day

Hazard Index:

0.000000002
--

0000000001

0.00000003
-
"

"
-

0.00000005
000000009

0.00002
0.0057

Dermal Metala and Organomelalllc Compounda
Arsenic 23
Cadmium 11

mgAg
mgAg

0.03
0.001

23
11

mgAg
mgAg

M
M

1.8E-7
2.8E-9

mgAg-day
mgAg-day

00003
0.000013

mgAg-day
mgAg-day

00006
00002

Organic Compounds

Note:

EPA
EPC
M
NO
PAHe
PCBs

Carbazole 0.74
PAHa
2-Methylnaphthalene 0.72
Benz|a)anthracene 22
Benzo(a]pyrene 1.7
Benzo|b]fluoranthene 2.5
Benzo|ghl]paiylene 0.89
Benzo[k|fluoranthene 0.60
Dtbenz|a,h|amhracene 0.32
hdeno|1 ,2,3-cd|pyrene 0.86
Naphthalene 1.4
Phenantnrene 3.6
PCBa 52
Arodor*12S4 0.55

- not*,***
- U.S. Environmental Protection Agency
- exposure pomi concentration
• medium-specific

mgAg

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

0.10

0.13
0.13
013
0.13
013
0.13
013
0.13
013
0.13
0.14
014

0.74

0.72
22
1.7
2.5

0.89
0.80
0.32
0.86
1.4
3.6
5.2

0.55

mgAg

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

M

M
M
M
M
M
M
M
M
M
M
M
M

24E-8

-

--
-
-

47E-8
1.2E-7

_

2.0E-8

-

mgAg-day
-
-
-.
-
-
..
_

mgAg-day
mgAg-day

_
mgAg-day

ND

002
ND
ND
NO
NO
ND
ND
NO

0.02
0.03
ND

000002

„

mgAg-day
..
_
-
-
_
-

_
mgAo-day
mgAg4ay

- - _
mgAg-day - -

Hazard Index:
ToW Hazard Index Across Al Expoaure RoutebPathways:

0.000001

-
-
-
„
-

0000002
0.000004

_

0.0010
00018
0.0076

Values lor al chemicals retted the lower ol ether the gsfh percendle UCL on tie mean or the maximum concencentratlon.
"Absorption (adore from U.S. EPA (1999a).
Toxldty values obtained from either the EPA Healh E fleets Assessment Summary Tables (HEAST) (Jury 1 997a) or EPA Integrated Risk Information System (IRIS) (June 2001 a)
Toxldty values <lere adjusted to account lor oral absorption In order to calculate risks lor dermal exposure on the bases of absorbed doses (U.S. EPA 1M9a)

- not determined by EPA or not considered to be a carcinogen
- Patycyeftc aromatic hydrocarbons
- Potychlonneled Uphenyla



DRAFT

Scenario nmeframe: Current/Future
Medium: Water
Exposure Medium: Surface water
Expoaur* Point: Undeveloped Area aurface water
Receptor Population: Trespasser
Receptor Age: Adults__________________

Table C.1.11. Typkal
Calculation of Noncancer Hazards

Adult Surface Water Exposure: Reasonable Maximum Recreational Scenario
Operable Unit 1

Exposure
Route Chemical of Concern

Dermal
Medhjm EPC Permeability

Value* Medium Units Constant

Intake
(Non-

Route EPC Intake (Norv cancer) Reference Reference Reference Reference
Route EPC EPC Units Applied cancer) Units Dosee Dose Units Concentration Concentration Units Hazard Quotlent_

IngesUon Melale and Orgenometalllc Compound!
Iron
Lead
Manganese
Mercury (total)

26
0.019
0.41
0018

mg/L
mg/L
mgA
mg/L

2 6
0.019
0.41
0.018

mg/L
mg/L
mg/L
mg/L

M
M
M
M

3 IE-6
--

48E-7
2 1E-8

mgAg-day

mg*g-day
mgAg-day

0.30
ND

0.047
00003

mgAg-day
-

mg/kg-day
mg/kg-day

Hazard Index:
Dermal Uetala and Organometallk Co

Iron
Lead
Manganese
Mercury (total)

mpounda
2.6

0.019
0.41
0018

mg/L 0.001
mg/L
mgVl 0.001
mg/L 0.001

26
0.019
0.41
0.018

mg/L
mg/L
mgA
mg/L

M
M
M
M

13E-6

2.0E-7
8.8E-9

--

mg>g-day
mgykg-day

0003
ND

0.0019
0.000021

mgflcg-day
..

mg/Vg-day
mgAg-day

Hazard Index:
Total Hazard Index Across All Exposure Routes/Pathways:

0.00001
-

000001
0.00007
0.000091

0.0004

0.00011
0.0004
0.00095
0.00104

Nou:

EPA
EPC
M
NO
PAHs
PCBs

ml applicable "Values lor all chemicals relied the lower of either the 85th percenllle UCL oh the mean or the maximum concencentratkjn.
U.S. Environmental Protection Agency "Dermal permiabMy constants Irom U.S. EPA (1999a).
exposure point concentration Toxtdty values obtained Irom either the EPA Health Eftecls Assessment Summary Tables (HEAST) (July 1007.) or EPA Integrated Risk Information System (IRIS) (June 2001a)
medium-specific Toxldty values were adjusted to account lor oral absorption In order to calculate risks tor dermal exposure on the bases of absorbed doses (U.S. EPA 1999a).
not determined by EPA or not considered lo be a carcinogen
Porycyctlc aromatic hydrocarbons
Polychlorlnated Mphenyls

00
CO
O
O

tO



DRAFT

Scenario Trnatrama: Currant/Future
MedKjm: Water
Exposure Madium; Surface water
Exposure Point: Undeveloped Area surface water
Receptor Population: Trespasser
Receptor Age: Older child________________

Tabte C.I. 12. Typical
Calculation of Noncancer Hazards

Child Surface Water Exposure: Reasonable Maximum Recreational Scenario
Operable Unit 1

OM9r Child Surface Wtttr Ingtfttoft / Otmal

Exposure
Route

IngestJon

dermal

Chemical ol Concern
Medium EPC

Value*
Uetale end Orgenometellk Compounds

Iron 2.6
Lead 0.019
Manganese 0.41
Mercury (total) 0.018

Metals end Organometellte Compounds
Iron 2.6
Lead 0.019
Manganese 0.41
Mercury (total) 0.018

Medium Units

mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L

Dermel
Permeablrry
Constant*

-

0.001

0.001
0.001

Route EPC

2.6
0.019
0.41
0.018

26
0.019
0.41
0.018

Route
EPC Units

mg/L
mg/L
mg/L
mg/L

mgl
mg/L
mg/L
mg/L

EPC
Applied

M
M
M
M

M
M
M
M

Intake (Nort
cancer)

44E-6

69E-7
30E-8

1.3E-«

2.1 E-7
9.1E-9

Intake
(Non-

cancer) Reference
Units Dose1

mg/kg-day 0.30
NO

mg/kg-day 0.047
mg/kg-day 0.0003

0.003
NO

mgftg-day 00019
moftg-day 0.000021

Reference Reference Reference
Dose Units Concentration Concentration Units

mgAg-day

mg/kg-day
mg/kg-dey

Hazard Index:

mgAg-day

mg/kg-day
mgAoJay

Hazard Index:
Total Hazard Index Across AH Exposure Routes/Pathways:

Hazard Quotient

0.00001

0.00001
0.0001
0.00013

0.0004

0.00011
0.0004
0.00098
0.00111

Note:

EPA
EPC
M
NO
PAHS
PCB»

- not applicable Values lor an chemicals reflect th« low«r ol either the 95th petcenWe UCL on the man or the maximum concencentratlon.
- U.S. Environmental Prelection Agency Tjermal permlabllty constants from U.S. EPA (19QOa).
- exposure polnl concentration 'ToxWIy values obtained from either the EPA Health Effects Assessment Summery Tables (HEAST) (Jury 1997s) or EPA Integrated Risk Information System (IBIS) (June 2001a).
- medium-spedflc Toxtotty values were adjusted to account lor oral absorption In order to calculate risks tor dermal exposure on the bases ot absorbed doses (U.S. EPA 1999a).
- not determined by EPA or not considered to be a carcinogen
- Porycydk: aromatic hydrocarbons
- Porychlorlnated Wphenyls
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Scenario Tknelrame: Future
Modhim: Water
Exposure Medium: Qroundwater
Exposure Point: Groundwater sltewlde
Receptor Population: Worker
Receptor Age: Adult

Table C.1.13 Typical
Calculation of Noncancer Hazards

Adult Groundwsler Exposure: Reasonable Maxrum Scenario
Groundwater

Adult Qnundwit*- lng*»tian / C*m»l

Exposure MedkjmEPC
Route Chemical of Concern Value* Medhjm Units

Dermal
Permeability
Constant Route EPC

Route
EPC UnHs

EPC Intake (Nort
Applied cancer)

Inlake
(Non-

cancer)
Units

Reference
Dose*

Reference Reference Reference
Dose Units Concentration Concentration Units Hazard Quotient

Ingestlon Metals and Organometallte Compounds
Arsenic 0.0052
Barium O.S2
Cadmium 0.0038
Copper 0.018
Iron J6
Manganese 4.8
Mercury (total) 0.026
Nickel 0.020
Thallium 0.0039
Vanadium 0.025

mg/L
mg/L
mg/L
mg/L
mgA.
mg/L
mgA.
mgA.
mgA.
mgA.

-

-
~
-
--

-
-
-

0.0052
0.52

0.0038
0.018

16
4.8

0.028
0.02

0.0039
0.025

mgA.
mgA.
mgA.
mg/L
mgA.
mgA.
mgA.
mgA.
mgA.
mgA.

M
M
M
M
M
M
M
M
M
M

1.3E-5
1.3E-3
9.5E-6
4.5E-5
4.0E-2
t 2E-2
7.0E-5
5.0E-5
9.8E-6
6.3E-5

mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day

0.0003
0.07

0.0005
0.037
0.30
0.047
0.0003
002

O.O0008
O.O09

mgAg-day
mgAg-day
mgAg-day -- -
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day -- -
mgAg-day
mgAg-day

0.044
0.019
0.019
0.0012

0.13
0.26
0.23

0.0025
0.12

0.0070
Organic Compounds

Acetone 0.10
Benzene 0.019
Bls[2-ethylhexyl]phtnalate 0.006
Chtorobenzene 0.0064
Chloroethane 0.0078
1 ,2-rachtoroethene, isomers 0,01 2
1,4-rachtorobenzene 0.004
4-MemyI-2-pent.inorte 0.0095
4-Methylphenol 0.013
Toluene 0.039
Xylene 0.058

PAHa
l-Meinyinapnmwene u.uui

Naphthalene 0.017

mgA.
mgA.
mg/L
mgVL
mgA.
mgA.
mgA.
mg/L
mg/L
mgA.
mgA.

mg/L
mgA

..
-

-
-
-

-
-

0.10
0.019
0.006

O.OO64

0.0078
0.012
0.004
0.0095
0.013
0.038
0.058

0.001
0017

mgA.
mgA.
mgA.
mgA.
mgA.
mgA.
mgA.
mgA.
mgA.
mgA,
mg/L

mgA.
mgA.

M
M
M
M
M
M
M
M
M
M
M

M

2.5E-4
4.8E-5
1 .SE-S
1 .6E-5
2.0E-5
3.0E-5
1.0E-5
2.4E-5
3.3E-5
9.BE-5
1.5E-4

2 5E-6
43E-5

mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day

mgAg-day
moAg-day

0.10
0.003
0.02
0.02
0.4
002
0.03
0.08
0.005
0.2
2.0

0.02
0.02

mgAg-day -
mgAg-day
mgAg-day
mgAg-day
mgAg-day -- -
mgAg-day •- -
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day

mgAg-day
mgAg-day

Hazard Index:

O.OO2S
0.016

O.OOO8
0.0008
0.00005
0.0015
0.0003
0.0003
0.0065
00005
0.00007

O.OO01
0.0021
0.87

Derma! Metala and Organometalllc Compounds
Arsenic 0.0052
Barium 0.52
Cadmium 0.0038
Copper 0.018
Iron 16
Manganese 4.8
Mercury (total) 0.028
Nickel 0.020
Thallium 0.0039
Vanadium 0.025

mgA.
mg/L
mg/L
mgA.
mgA.
mgA.
mgA,
mg/L
mg/L
mgA.

0.001
0.001
0.001
0001
ooot
0.001
0.001
0.0002
0.001
0.001

0.0052
0.52

0.0038
0.018

16
4.8

0.028
0.020
0.0039
0.025

mgA.
mgA.
mgA.
mgA.
mgA.
mg/L
mgA.
mgA.
mgA.
mgA.

M
M
M
M
M
M
M

M
M
M

24E-9
2.4E-7
1 8E-9
8.4E-9
7.4E-6
22E-6
1.3E-8
1.9E-9
1 8E-9
1.2E-8

mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day

0.0003
0.0049

0.000013
0.00037
0.003
0.0019

0000021
ooooe
0.00008
0.00023

mgAg-day
mgAg-day
mgAg-day -- -
mgAg-day
mgAg-day -
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day

0.000008
0.00005
0.0001
0.00002
00025
00012
O.OO06

O.OOO002
0.00002
0.00005

Organic Compounds

Note:

EPA
EPC
M
NO
PAHS
PCS*

Acetone 0.10
Benzene 0.019
Bls(2-ethylhexyl)phthalate 0.006
Chtorobenzene 0.0064
Chloroethane 0.0078
1.2'Dlchloroett>ene. Isomare 0.012
1.4-Dlchlorooenzene 0.004
4-Methyl-2-pentonone 0.0095
4-Methylphenol 0.013
Toluene 0.039
Xylene 0.058
PAHS
2-Methylnaphtnalene 0.001
Naphthalene 0.017

- not applicable
• U.S. Environmental Protection Agency
- exposure point concentration
- medkjm<spedflc
. notdeiennir.edbyEPAorno4con.Jkiw<xI
- Potycycftc aromadc hydrocarbons
- Potychtortnaled tXphenyts

mgA.
mg/L
mgA.
mgA.
mgA.
mgA.
mg/L
mg/L
mgA.
mgA.
mg/L

mgA.
mgA.

0.0014
0015
0.025
0.029
0.0047
0.0079
0.043

0,000036
0.040
0.012
O.OS4

0.048
0.048

0.10
0.019
0.006
0.0064
0.0078
0.012
0.004
0.0095
0.013
0.039
0.058

0.001
0.017

mgA.
mgA.
mgA.
mgA.
mgA.
mgA.
mgA.
mgA.
mgA.
mg/L
mgA.

mgA.
mg/L

M
M
M
M
M
M
M
M
M

M
M

M
M

6.5E-8
1 .3E-7
7.0E-8
8.6E-8
1 7E-8
44E-8
8.0E-8
1.6E-10
24E-7
22E-7
1 5E-6

2.2E-8
38E-7

mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day

mgAfrday
mgAg-day

0.1
0.003
0.02
0.02
0.4
002
0.03
008
0.005
02
2.0

002
0.02

mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day

mgAg-day
mgAg-dav

Hazard Index:
ToUJ Hazard Index Across All Exposure Routes/Pathways:

O.OOOOO07
000004
0.000003
O.OOOOO4

000000004
0.000002
0,000003

0000000002
0.00005
0.000001
00000007

0000001
0.00002
0.0047

0.88

"Values lor all chemicals reflect the lower of either trw 95th percenflta LCl on to nwan w to marirmm
"Dermal pernvtaMtty constants Irom U.S. EPA (19t»a).
lovtdly values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (July 1997a) or EPA Integrated Risk Ir-formatton System (IRIS) (June 200 U)
ToxJctty values were adjusted 1o account for oral absorption tn order to calculate risks tor dermal exposure on Ihe bases ol absorbed dosee (U.S. EPA 19Ma).
lobe a carcinogen
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Scenario Tbneframa: Current/Future
Medium: Sol
Exposure Medium: Air
Exposure Point: Outdoor All
Receptor Population: Worker
Receptor Age: Adults

Worker Mulatto/i

Exposure
Route Chemical ol Concern

Table C.I .14. Typical
Calculation ol Cancer Risks

Worker Reasonable Exposure Scenario
Developed Area Surface Solli

Dermal Intake Cancer
MeoJumEPC Absorption Rom, £pc |ntake (Cancer) Slope Cancer Slope

Value* Medium Units Factor* Route EPC EPC Units Applied (Cancer) Units Factor1 Factor Units Cancer Risk
Inhalation Metala and Organomelallle Compounds

Mercury (total) 3 3E-05 mglkg - 3 3E-O5 mg/kg M NO
1 otal Risk: | OE+0 I

• not applicable
EPA • U.S. Environmental Protection Agenq
EPC • exposure point concentraflot
M • medium-specific

"Values tor aH chemicals reflect the tower ot either the 95th parcentile UCL on the mean or tha maximum concencentratloi
"Absorption tactors Irom U.S. EPA(1999a).
"Represents cancer slope (actor for mercury vapor
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Scenario Timetrame: Current
Medhjm: So*
Exposure Medium: Surface soil
Exposure Point: Developed Area aurfaca soil (unpaved
Receptor Population: Worker
Receptor Age: Adults

Table C.I. 15. Typical
Calculation of Cancer Risks

Worker Reasonable Exposure Scenario
Developed Area Surface Solli

Hfortor Surface Sof//ng»s«on/Demu/

Exposure Medium EPC
Route Chemical ot Concern Value1

Dermal
Absorption

Medium Units Factor* Route EPC
Roule EPC

EPC Units Applied

Intake
Intake (Cancer)

(Cancer) Units

Cancer
Slope Cancer Slope
Factor" Factor Units Cancer Risk

Ingestlon MeUla and Organometalllc Compounda
Aluminum 12000
Arsenic 11
Chromium 97
Copper 470
Iron 23000
Lead 390
Manganese 540
Mercury (total) 310
Thallium ND
Vanadium 140

mg/kg
mg/kg
mg/kg
mgfcg
mg/kg
mgfcg
mg/kg
mgfcg
mg/kg
mg/kg

12000
11
97

470
23000
390
540
310
ND
140

mgfcg M
mgfcg M
mgfcg M
mgfcg M
mgfcg M
mgfcg M
mgfcg M
mgfcg M
mg/kg M
mgfcg M

5.1E-7 mgfcg-day
_
..
„
„
_

..

ND
1.5 (mgfcg-day)-l
NO
ND
ND
ND
ND
ND
ND
ND

8E-7

-
-

-

Organic Compounda
Benzene ND
PAH.
BenzlB]anthracene 0.31
Benzo[a]pyrene 0.41
Ben2o[b)fluoranthene 0.75
Dlbenz|a.h|amhracene 0071

mg/kg

mgfcg
mgfcg
mgfcg
mgfcg

ND

0.31
0.41
0.75

0.071

mgfcg M

mgfcg M
mgfcg M
mgfcg M
mgfcg M

..

1 .4E-8 mgfcg-day
1 .9E-S mgfcg-day
3.5E-8 mgfcg-day
3.3E-9 mgfcg-day

0.055 (mgfcg-day)-l

0.73 (mgfcg.day)-1
7.3 (mgfcg-dayl-1

0.73 (mgfcg-day)-l
7.3 (mgfcg-day)-t

-

IE-8
IE-7
3E-8
2E-8

Total Risk: 1E-6
Dermal Metala and Organometalllc Compounda

Arsenic 11 mgfcg 0.03 11 mgfcg M 2.0E-7 mgfcg-day 1 .5 (mgfcg-day)-l 3E-7
Organic Compounds

Note:
_
EPA
EPC
M
ND
PAHs
PCBs

PAHs
Beru[a)anttiracene 031
Benzo[a)pyrene 0.41
Benzorbjfluoranlnene 0.75
Dtbenzlajilanthracene 0.071

• not applicable
- U.S. Environmental Protection Agency
- exposure point concentration
- medium-specific

mgfcg 0.13
mg/kg 0.13
mg/kg 0.13
mgfcg 0.13

031
0.41
0.75

0.071

mgfcg M
mgfcg M
mg/kg M
mgfcg M

2.5E-8 mgfcg-day
3.2E-8 mgfcg-day
50E-6 mgfcg/day
5.6E-9 mgfcg-day

0.73 (mgfcg-day)-t
7.3 (mgfcg-day)-l

0.73 (mgfcg-day)-l
7.3 (mgfcg-day)-l

Total Risk:
Total Risk Across all Exposure Pathways:

2E-8
2E-7
4E-8
4E-6
6E-7
2E-6

•Values for all chemicals reftoct the lower of either the 95th percentlle UCL on Ihe mean or the maximum concencentratton.
"Absorption factors tram U.S. EPA (1000.)
'Toxldty values obtained from either the EPA Htilth Effects Assessment Summary Tables (HEAST) (July 1997a) or EPA Integrated Risk Informal
Toxldty values were adjusted to account lor oral absorption m order to calculate risks for dermal exposure on the bases of absorbed doses (U.S. E

- not determined by EPA or not considered to be a carcinogen
- Porycydlc aromatic hydrocarbons
• Pot/chlorinated Wphenyls
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DRAFT

Work* Surf)

Scenario Tlmeframe: Future
Medium: Soil
Exposure Medium: Surface sofl
Exposure Point: Developed Area eurface soil (all
Receptor Population: Worker
Receptor Age: Adults
Ke Sofy/noMffen/Demu/

Exposure Medium EPC
Route Chemical of Concern Value*

IngesUon Metala and Organometallle Compounds
Aluminum 12000
Arsenic 11
Chromium 97
Copper 2200
Iron 22000
Lead 260
Manganese 400
Mercury (total) 2300
Thallium 1 .8
Vanadium 140

Organic Compounds
Benzene 2.8
PAHe
Benz(a|anthrecane 085
Benzo{a)pyrene 0.68
Benzo[b)fluoranthene 1.1
Dtbenzla.h]anlnracene 0.15

Dermal Metala and OrganomeUHIe Compound.
Arsenic 11

Organic Compounda
PAHe
Benz|a|anthr>cene 085
Benzo[a)pyrene 0.68
Benzo[b]fluoranthene 1.1
Dlbsnz[a.h)anthracene 0.15

Medium Units

mg/kg
mgAg
mg/kg
mg/kg
mgAg
mg/kg
mg/kg
mg/kg
mg/kg
mg*g

mgAg

mg/kg
mg/kg
mgAg
mg/kg

mgAg

mg/kg
mg/kg
mg/kg
mgAg

Table C.I. 16. Typical
Calculation of Cancer Risks

Worker Reasonable Exposure Scenario
Developed Area Surface Sone

Dermal
Absorption

Factor"

-

0.03

0.13
0.13
0.13
0.13

Route EPC

12000
11
97

2200
22000
260
400
2300
1.8
140

2.8

0.85
0.6B
1.1

0.15

11

0.85
0.68
1.1

0.15

Route
EPC Units

mgAg
mg/kg
mg*g
mg/kg
mg*g
mg/kg
mgAg
mg*g
mgAg
mg*g

mg/kg

mg/kg
mg*g
mg/kg
mg/kg

mg*g

mg/kg
mg*g
mg/kg
mg/kg

EPC
Applied

M
M
M
M
M
M
M
M
M
M

M

M
M
M
M

M

M
M
M
M

Intake
(Cancer)

5. IE-7

13E-7

3.9E-8
3.1E-8
5. IE-8
6.9E-9

20E-7

6.7E-8
5.4E-8
87E-S
1.2E-8

Intake
(Cancer)

Units

mgAg-day

mgAg-day

mg/kg-day
mgftg-day
mg/kg-day
mgAg-day

mg&g-day

mg*g-day
mg/kg-day
mg&g-day
mgAg-day

Cancer
Slope

Factor"

ND
1.5
ND
ND
ND
ND
NO
ND
ND
ND

0055

0.73
7.3

0.73
7.3

1.5

0.73
7.3
0.73
7.3

Cancer Slope
Factor Units

(mg*g-day)-l

(mgAg-day)-l

(mg/kg-dayH
(mg/kg-dayH
(mg*g-day)-1
(mg/kg-dayH

Total Risk:

(mgAg-day)-l

(mg/kg-dayH
(mgAg-dayH
(mgAg-day)-t
(mg/kg-dayM

Total Risk:
Total Risk Across all Exposure Pathways:

Hole:

EPA
EPC
M
ND
PAHs
PCBs

Cancer Risk

8E-7

7E-9

3E-8
2E-7
4E-8
5E-8
IE-6

3E-7

5E-8
4E-7
6E-8
vE-8
9E-7

2E-6

- not appHcable "Values for an chemicals reflect the lower of either the osth percent!]* UCL on the mean or the maximum concencentratlon.
- U.S. Environmental Protection Agency "Absorption factors from U.S. EPA (19998).
- exposure point concentration eToxldty values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (Jury 1 997a) or EPA Integrated Risk Informal!*
- medium-spedfic Toxictty values were adjusted to account for oral absorption In order lo calculate risks lor dermal exposure on the bases of absorbed doses (U.S. E
- not determined by EPA or not considered lo be a carcinogen
- Polycydic aromatic hydrocarbons
- Porychkxtnaled blphenyls
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DRAFT

Scenario Tlmeframe:
Medium: Sol

Current/Future

Exposure Medium: Subsurface sol
Expoeure Point: Developed Ana subsurtac. toll (1-20 II depths
Receptor Population:
Receptor Age: Adults

Construction Worker

Table C.I. 17. Typical
Calculatlon of Caricer Risks

Adult Subsurface Sol Exposure: Reasonable Maximum Exposure
Developed Area

Comfrucflon Worker Subsurface Sail Ingfitlon /Dermal

Exposure
Route Chemical ol Concern

Medium EPC
Value* Medium Units

Dermal
Absorption

Factor'
Route

Route EPC EPC Units
EPC

Applied
Intake

(Cancer)

Intake
(Cancer)

Units

Cancer
Slope
Factor1

Cancer Slope
Factor Units Cancer Risk

IngestJon Uetala and Organometelllc Compound*
Arsenic
Barium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury (total)
Nickel
Silver
Thallium
Zinc

8.4
320
3.4
130

7400
24000
310
570

2800
88
9.6
5.4
14

mg/kg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mcykg
mgAg
mgAg
mgAg
mgAg
mgAg

-
-
-
-
-

--
-

8.4
320
3.4
130

7400
24000
310
570

2800
88
9.6
5.4
14

mgAg
mgAg
mgAg
mcykg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mg/kg
mg/kg

M
M
M
M
M
M
M
M
M
M
M
M
M

4.7E-9

-

-

-

mgAg-day

-
-

-
--
-.
--
-
-

l.S
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND

(mgAg-day)-t 7E-9

„
..
„
-

-

„
..

Organic Compound*
Benzene
Toluene
PAH*
2-Methylnaphlhalene
Benz[a}anfhracflne
Naphthalene
Phenanthrene
PCB*

2.8
0.011

11
0.26
2.4
5.5

0.36

mgAg
mgAg

mgAg
mgAg
mgAg
mgAg
moAg

-

-
-
-
-
_

2.8
0.011

11
0.26
2.4
55

036

mgAg
mgAg

mgAg
mg/kg
mgAg
mgAg
mgAg

M
M

M
M
M
M
M

1 6E-9

-
1 SE-10

.-
20E-10

mgAg-day
-

mgAg-day

.-
mgAg-day

0.055
ND

ND
0.73
ND
ND
2.0

Dermal Metal* and Organometallle Compound*
Arsenic
Cadmium

84
3.4

mg/kg
mgAg

0.03
0.001

B. 4
3.4

mgAg
mgAg

M
M

1.86E-09
-

mgAg-day
-

1.5
ND

(mgAg-day)-l 9E-1 1

„
(mgAg-day)-l 1E-10

..

..
(mgAg-day)-l 4E-10

Total Risk: | 8E-9

(mgAg-day)-l 2.8E-O9
..

Organic Compound*
PAHe
2-Methytnaphthalene
Benzf.a)anthrac«ne
Naphthalene
Phonanthrene
PCB*

11
026
24
5.5

0.36

mgAg
mg/kg
mg/kg
mgAg
mgAg

0.13
0.13
013
013
014

11

0.26
2.4
5.5

0.36

mgAg
mgAg
mgAg
mgAg
mgAg

M
M
M
M
M

-
2495E-10

-

3.72E-10

mgAg-day
-

mgAg-day

NO
0.73
ND
ND
2.0

..
(mgAg-dayl-1 2E-10

..

(mgAg-day)-l 7E-10
Total Risk: 4E-9

Total Risk Across all Exposure Pathways: IE-8
Note:
..
EPA
EPC
M
ND
PAH*
PCBs

- not applicable Values for al chemicals reflect the lower ot either the 95th percent!!* UCL on the mean or the maximum concancentratlon.
- U.S. Environmental Protection Agency
- exposure point concentration
- medlum-spectflc

'Absorption lector* from U.S. EPA (I999a).
'Toxtelty values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (July 1 897s) or EPA Integrated Risk InfoimaOc
Toxldty values vvere adlusted to account for oral absorption In order to calculate risks for dermal exposure on the bases of absorbed dose* (U S. E

- not determined by EPA or not considered to be a carcinogen
- PotycycMC aromatic hydrocarbons
- PorycMorinated rjiphenyls
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Scenario Tlmelrame: Future
Medium: So*
Exposure Medium: Surface soil
Exposure Point: Undeveloped Area surface sol
Receptor Population: Worker
Receptor Age: Adults

Table C.I. 18. Typical
Calculation of Cancer Risks

Worker Surface Soil Exposure: Reasonable Maximum Exposure
Undeveloped Area

Worlar Surftce Soil /noMHon / Derma/

Exposure Medium EPC
Route Chemical a Concern Value1 Medium Units

Dermal
Absorption

Factor* Route EPC

Intrte Cancer
Route EPC Intake (Cancer) Slope

EPC Units Applied (Cancer) Units Factor*
Cancer Slope
Factor Units Cancer Risk

Ingestlon Metali and Organometalllc Compounds
Aluminum 7000
Antimony 1 1
Arsenic 13
Barium 350
Cadmium 11
Chromium 1 70
Copper 380
Iron 38000
Lead 1500
Manganese 610
Mercury (total) 540
Nickel 63
Silver 15
Thallium 2.9
Vanadium 80
Zinc 9200

mgAg
mgAg
mgAg
mgAg
mg*g
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

-
-
•-
-
--
-
-

-
-

-.
-.

7000
11
13

350
11

170
380

38000
1500
610
540
63
15
2.9
80

9200

mgAg M - - ND
mgAg M - - ND
mgAg M 6.0E-7 mgAg-day 1.5
mgAg M - - ND
mgAg M - - ND
mgAg M - - ND
mgAg M - - ND
mgAg M - - ND
mgAg M -- - ND
mgAg M - - ND
mgAg M - - ND
mgAg M -- » NO
mgAg M -- -- ND
mgAg M - - ND
mgAg M -- -- ND
mgAg M - - ND

-
(mgAg-day)-l

-

--

9E-7

-
--

--
~

-

-
-

Organic Compounda
Bls[2-arhyrhexyl)phthalale too
PAHs
Benz[a]anlhracene 1.7
Benzofakjyrene 2.1
Benzo|b|fkjorenthene 2.4
abenz|a.h]amhracene 0.50
Meno[t,2.3-cd|pyrene 1.2
Phenanthrene 4.0
PCBs 4.4

mgAg

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

--

-
~

-

100

t.7
21
24
0.50
1.2
4.0
4.4

mgAg M 4.6E-6 moAg-day 0.014

mgAg M 7.8E-B mgAg-day 0.73
mgAg M 9.7E-8 mgAg-day 7.3
mg*g M 1.1E-7 mgAg-day 0.73
mgAg M 2 3E-8 mgAg-day 73
mgAg M 5.5E-8 mgAg-day 0.73
mgAg M -- - NO
mgAg M 2.0E-7 mgAg-day 2.0

Dermal Metele and Organometalllc compounds
Arsenic 13
Cadmium 11

mgAg
mgAg

0.03
0.001

13
11

mgAg M 2.375E-07 mgAg-day 1.5
mgAg M ND

(mgAg-oay)-l

(mgAg-dayt-1
(mgAg-day)-l
(mgAg-day)-t
(mgAg-dayH
(mgAg-day)-l

(mgAg-day)-l
Total Risk:

(mgAg-day)-l
«

6E-8

6E-8
7E-7
8E-8
2E-7
4E-8

4E-7
ZE-6

4E-7
-

Organic Compounda

Note:
-
EPA
EPC
M
ND
PAHs
PCBs

Bls{2-ethy»iexylk>hrhalate 100
PAHs
Benzlalarthracene 1.7
Benzo{a)pyrene 2.1
Benzo[b)fluoranthene 2.4
D!benz{a.h]anthracene 0.50
lndeno[t.2,3-cd]pyrene t.2
Phenanthrene 4.0
PCBs 4.4

- not applicable
- U.S. Environmental Protection Agency
- exposure point concentration
- medfum-spectflc

mg/kg

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

0.1

0.13
0.13
0.13
0.13
0.13
013
0.14

100

1.7
21
2.4
0.50
1.2
40
4.4

mgAg M 6.0B9E-06 mgAg-day 0.014

mgAg M 1.3E-7 mgAg-day 0.73
mgAg M 1.7E-7 mgAg-day 73
mgAg M 1.9E-7 mgAg-day 0.73
mgAg M 4.0E-B mgAg-day 7.3
mgAg M 9.SE-8 mgAg-day 0.73
mgAg M - ND
mgAg M 3.8E-7 mgAg-day 2.0

(mg*g-day)-1

(mgAg-day)-!
(mgAg-day)-l
(mgAg-day)-l
(mgAg-day)-l
(mgAg-day)-l

_
(mgAg-day)-t

Tola! Risk:
Total Risk Across all Exposure Pathways:

9E-8

IE-7
IE-6
IE-7
3E-7
7E-8

~
8E-7
3E-6
56-6

Values for alt chemicals reflect the lower a either the 95th percentlle UCL on the mean or the maximum concencenlratlon.
'Absorption factors from U.S.EPA(199»a)
'Toxldty values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (Jury 1 9!7a) or EPA Integrated Risk Informant
Toxldty values were adjusted to account lor oral absorption In order to calculate risks for dermal exposure on the bases ot absorbed doses (U.S. E

- not determined by EPA or not considered to be a carcinogen
- PorycycUc aromatic hydrocarbons
- Polychlorinated blphenyls
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Scenario Tlmeframa: Current/Future
Medium: Sedment
Exposure Medium: Sediment
Expoaure Point: Undeveloped Aree surface sedknen
Receptor Population: Trespasser
Receptor Age: AduRs

Table C.l. 19. Typical
Calculation of Cancer Risks

Adutl Sediment Exposure: Reasonable Maximum Recreational
Undeveloped Area

Adult Trespasser 5ed#nenr*ig*sr*>n/0erma/

Exposure Medium EPC
Route Chemical of Concern Value1 Medium Units

Dermal
Absorption

Factor" Route EPC
Route

EPC Units
EPC

Applied
Intake

(Cancer)

Intake
(Cancer)

Units

Cancer
Slope
Factor1

Cancer Slope
Factor Units Cancer Risk

Ingestton Metala and Organomelallk compounds
Aluminum 14000
Arsenic 8.8
Barium 230
Cadmium 9.1
Chromium 160
Copper 190
Iron 21000
Lead 470
Manganese 180
Mercury (total) 1200
Nickel 29
Silver 4.3
Thallium 4.8
Vanadium 69
Zinc 7300

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

-
-
--

-
--

--
-
-
-

14000
8.8
230
9.1
160
190

21000
470
180
1200
29
4.3
4.8
69

7300

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
moAg
mgAg
mgAg
mgAg
mgAg

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

1.1E-8
--
•-

-

-
.-

-

mgAg-day
-

-
--

-
-

ND
1.5
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

(mgAg-day)-l
--

--

-

2E-8

-
-•

--

Organic Compounds
PAHs
Benz[a|anlhracene .7
Banzofalpyrene .6
9enzo|b)fluoranthene .8
Dlbenz[a,h)anrhnjcene 0 49
lndeno[l.2.3-cdk>yrene .2
Phenanthrene 8
PCBs 0.7

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
moAg

-
-.

-

1.7
1.6
18

0.49
1.2
18
0.7

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

M
M
M
M
M
M
M

2. IE-9
2.0E-9
2.3E-9
62E-10
I5E-9

B.2E-10

mgAg-day
moAg-day
mgAg-day
mgAg-day
mgAg-day

mgAg-day

0.73
7.3

0.73
7.3

0.73
ND
2.0

(mgAg-day)-
(mgAg-day)-
(mgAg-day)-
(mgAg-day)-
(mgAg-day)-

(mgAg-day)-l
Total Risk:

2E-9
IE-8
2E-9
5E-9
IE-9

_
2E-9
4E-8

Dermal Metala and Organometallle Compounds
Arsenic 8.8
Cadmium 9.1

mgAg
mgAg

0.03
o.oot

8.8
9.1

mgAg
mgAg

M
M

2.325E-09
-

mgAg-day 1.5
ND

(mgAg-day)-l 3E-9
--

Organic Compounda

Note:

EPA
EPC
M
ND
PAHs
PCBs

PAHs
Benz|a|anlhracene 1.7
Benzo'ajpyrene 1.6
9enzo[b)fluoranthene 1 .8
Dlbenz|a.h|anthracene 049
lndano|l.2,3-cd]pyrene 1.2
Phenanthrene 1.8
PCBs 0.73

- not applicable
- U.S. Environmental Protection Agency
- exposure point concentration
- medfum-apsctltc

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

0.13
0.13
0.13
0.13
0.13
0.13
0.14

1.7
1.6
1.8

0.49
1.2
1.8

0.73

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

M
M
M
M
M
M
M

1.9E-9
1.8E-9
2. IE-9
5.6E-10
1.4E-9

9.0E-10

mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day

«
mgAg-day

Total Risk Acre

0.73
7.3

0.73
7.3

0.73
ND
20

(mgAg-day).
(mgAg-day)-
(mgAg-day)-
(mgAg-day)-
(mgAg-day)-

-
(mgAg-day)-l

Total Risk:
>ss an Exposure Pathways:

IE-9
IE-8
2E-9
4E-9
IE-9
-

2E-9
3E-8
7E-8

"Values for all chemicals reflect the lower of either the 95th percentlle UCL on the mean or the maximum concencantratfon.
'Absorption factors from U.S. EPA (1999a).
'Toxidty values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (Jury 1997a) or EPA Integrated Risk Informal
Toxldty values were adjusted to account for oral absorption In order to calculate risks for dermal exposure on the bases of absorbed doses (U.S. E

- not determined by EPA or not considered to be a carcinogen
- PotycycHc aromatic hydrocarbons
- Pofychlonnated biphanyls
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Scenario Trneframe: CurrenfFutunj
Medium: Sedtment
Exposure Medium: Sedmenl
Exposure Point: Undeveloped Area surface aedlmen
Receptor Population: Trespasser
Receptor Age: Older Child

Table c.t. 20 Typical
Calculation of Cancer Risks

Older Child Sediment Exposure: Reasonable Maximum Recreational
Undeveloped Area

OWer Child Trespasser Sfdlamil Ingutbn 1 Derma/

Exposure Medium EPC
Route Chemical of Concern Value*

IngestJon t, etala and Organometallle Compounda
Aluminum 14000
Arsenic 6.8
Barium 230
Cadmium 9.1
Chromium 160
Copper 190
Iron 21000
Lead 470
Manganese 180
Mercury (total) 1200
Nickel 29
Silver 43
Thallium 4.8
Vanadium 69
Zinc 14

Medium Units

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mg/kg
mg*g
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

Dermal
Absorption

Factor*

-
--

-
--

--

Route EPC

14000
8.8
230
9.1
160
190

21000
470
180
1200
29
4.3
4.8
69
14

Route
EPC Units

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

EPC Intake
Applied (Cancer)

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

16E-8
-
-•

-

-

Intake
(Cancer)

Units

mgAg-day
~

-
--

~
-
..
..
-

Cancer
Slope
Factor1

ND
1.5
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Cancer Slope
Factor Units

(mgAg-day M

--

-
-
•-

-

Cancer Risk

2E-S
-
-

--

--
-

Organic Compounds
PAH.
Benz(a]anthracene 1.7
Benzo[a]pyrene 1 .6
Bonzofbjnuoranthene 1 .6
DIMnz<.a.h|anthracene 0.49
lndeno[1,2,3-cdkjyrene 1.2
Phenanthrene 1.8
PCBs 073

mg/kg
mgAg
mgAg
mgAg
mgAg
mg/kg
mgAg

-
-

1.7
16
1.6

0.49
1.2
t.8

0.73

mgAg
mgAg
mgAg
mgAg
mgAg
mg/kg
mgAg

M
M
M
M
M
M
M

3. IE-9
29E-9
3.2E-9
8.8E-10
2.2E-9
-

13E-9

mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day

-.
mgAg-day

0.73
7.3

0.73
7.3

0.73
ND
2.0

Dermal Metals and Organometalllc Compounda
Arsenic 8.8
Cadmium 9.1

mgAg
mgAg

0.03
o.oot

8.8
9.1

mgAg
mgAg

M
M

6.832E-09 mgAgrday
- -

1.5
ND

(mgAg-day)-t
{mgAg-day )-1
(mgAg-day)-l
(mgAg-day)-t
(mgAg-day)-t

(mgAg-day)-l
Total Risk:

(mgAg-day)-l
-

2E-9
2E-8
2E-9
6E-9
2E-0
-

3E-9
6E-8

IE-08

Organic Compounds
PAHs
Benz[a)anthracene .7
Benzo[a]pyrene .6
BenzoEbJfluoranthene .8
Dlbenz|a.hlanthracene 0 49
lndeno[1,2.3-cd|pyrene .2
Phenanthrene .6
PCBs 0.73

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

0.13
013
0.13
013
0.13
013
0.14

.7

.6

.8
049

.2

.8
0.73

mg/kg
mgAg
mgAg
mgAg
mgAg
mgAg
mg/kg

M
M
M
M
M
M
M

5.7E-9
5.4E-9
6. IE-9
1.8E-9
40E-9

--
2.6E-9

mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day

mgAg-day

0.73
7.3

0.73
7.3

0.73
NO
2.0

(mgAg-day)-l
(mgAg-day)-l
(mgAg-day)-l
(mgAg-day)-t
(mgAg-day)-l

(mgAg-day)-l
Total Risk:

Total Risk Across all Exposure Pathways:
Note:

EPA
EPC
M
ND
PAHs
PCBs

• not applicable
- U.S. Environmental Protection Agency
- exposure point concentration
- medium-specific

4E-09
4E-8
4E-9
1E-8
3E-9

5E-9
8E-8
IE-7

Values lor alt chemicals reflect the lower of either the 95th percentHe UCL on the mean or the maximum concencentratlon.
"Absorption factors from U.S. EPA (1999a).
°Toxldty values obtained from Other the EPA Health Effects Assessment Summary Tables (HEAST) (July 1997s) or EPA Integrated Risk Momlatt
Toxldty values were adjusted to account lor oral absorption in order to calculate risks tor dermal exposure on 1he bases of absorbed doses (U.S. E

- not determined by EPA or not considered to be a carcinogen
- PorycycUc aromatic hydrocarbons
• PdycHorlnaled Wphenyls
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Scenario TVneframe: Current/Future
Madkjm: SoH
exposure Medium: Surface soH
Exposure Point: Undeveloped Area surface sol
Receptor PopUaUon: Trespasser
Receptor Age: Adults

Table C.1.21. Typical
Calculation of Cancer Risks

Adult Surface Soil Exposure: Reasonable Maximum Recreational
Undeveloped Area

Adult Trespasser Surface Soil Jnfestfeft / Dfrmal

Exposure Medium EPC
Route Chemical of Concern Value* Medium Units

Dermal
Absorption

Factor" Route EPC
Route EPC

EPC Units Applied
Intake

{Cancer)

Intake
(Cancer)

Units

Cancer
Slope
Factor"

Cancer Slope
Factor Units Cancer Risk

Mgestlon Metal! and Organometalllc Compounds
Aluminum 7000
Antimony 11
Arsenic 13
Barium 350
Cadmium 1 1
Chromium 170
Copper 380
ron 38000
Lead 1500
Manganese 610
Mercury (total) 540
Nickel 63
Silver 15
ThaJUum 2.9
Vanadium 80
Zinc 14

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

_

-
_

-
-

-

-
-

-

7000
11
13

350
11
170
380

38000
1500
610
540
63
IS

2.9
80
14

mgAg M
mgAg M
mgAg M
mgAg M
mgAg M
mgAg M
mgAg M
mgAg M
mgAg M
mgAg M
mgAg M
mgAg M
mgAg M
mgAg M
mgAg M
mgAg M

-
-

1.6E-8
-

-
-
--

-
--

-

-
mgAg-day

~
-

-
--

ND
NO
1.5
ND
ND
ND
ND
ND
NO
ND
NO
ND
ND
ND
ND
NO

(mgAg-day)-l

-

-

2E-6

-
-
-

-
-

-
Organic Compound!

Dermal H

Bls[2-ethylMxyf|phlhalale 100
PAH*
Benz|a|anthracene 1.7
B«nzo[a]pyrene 2.t
Benzo{b]fruoranthene 2.4
Dlbanz[a.h|anthracene 0.50
lndeno[1,2,3-cd]pyrene 1.2
Phenanthrene 4.0
PCBs 44

Mate and Organometalllc Compound!
Arsenic 13
Cadmium 11

mgAg

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

mgAg
mgAg

-

.-

-.
_
-
..

0.03
0.001

100

1.7
2.1
2.4
050
12
4.0
4.4

13
11

mgAg M

mgAg M
mg/kg M
mgAg M
mgAg M
mgAg M
mgAg M
mgAg M

mgAg M
mgAg M

1.3E-7

2.1E-9
2.6E-9
3.0E-9

63E-10
1.5E-9
-

5.5E-9

3.434E-09

mgAg-day

mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg îay

-
mgAg-day

mgAg-day
-

0.014

0.73
7.3

0.73
7.3
0.73
ND
2.0

1.5
NO

(mgAg-day)-l

(moAg-day)-l
(mgAgKjay)-l
(mgAg-day)-l
(mgAg-day)-l
(mgAg-day)-l

(mpAg-day)-l
Total Risk:

(mgAg-day)-l
-

2E-9

2E-9
2E-8
2E-9
5E-9
IE-9

_
IE-8
7E-8

5E-9
-

Organic Compounds
Bls|2-efhylhexylk>nthalale 100
PAH*
Benzfalanthracena 1.7
Benzo[a]pyrane 2.1
Bercofbjfluoranthene 2.4
Dlbenz(a.h|anlriracene 0.50
lndsno|1,2.3-cd|pyrene 1.2
Phenanthrene 4.0
PCBs 44

mgAg

mg/kg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

0.10

013
0.13
0.13
0.13
0.13
0.13
0.14

100

1.7
2.1
2.4
0.50
1.2
4.0
4.4

mgAg M

mgAg M
mgAg M
mgAg M
mgAg M
mgAg M
mgAg M
mgAg M

88E-8

1.9E-9
2.4E-9
2.7E-9
5.7E-10
1.4E-9
-

5.4E-9

mgAg-day

mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day

-
mgAg-day

0.014

073
7.3

0.73
7.3
0.73
ND
2.0

(mg*g-day)-1

(mgAg-day)-l
(mgAg-day)-l
(mg*g-day)-l
(mgAg-d>y)-1
(mgAg-day)-l

(mgAg-day)- 1
Total Risk:

Total Risk Across an Exposure Pathways:
Note:
-
EPA
EPC
M
ND
PAHs
PCBs

- not applicable
- U.S. Environmental Protection Agency
- exposure point concentration
- medium-specific

IE-9

IE-9
2E-8
2E-9
4E-9
IE-9

IE-8
4E-8
IE-7

Values lor an chemicals reflect the lower ol either the 95th percentHe UCL on the mean or the maximum concencentration.
"Absorption (actors from U.S EPA(199«a).
'Toxldty values obtained from either the EPA Healh Effects Assessment Summary Tables (HEAST) {July 1 997a) or EPA Integrated Risk Informatii
Toxidty values ware adfusted to account for oral absorption in order to calcutate risks for dermal exposure on the bases ol absorbed doses {U.S. E

• not determined by EPA or not considered lo be a cardnogen
• PotycycHc aromatic hydrocarbons
- Polychlorlnated Wphenyls
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Scenario Thneframe: Currant/Future
Medium: Son
Exposure Medrum: Surface soil
Exposure Point: Undeveloped Area surface aol
Receptor Population: Trespasser
Receptor Age: Oder Chlkj

Table C.1 .22. Typical
Calculation of Cancer Risks

Older Child Surface Soil Exposure: Reasonable Maximum Recreational
Undeveloped Area

OUtr Child TraapMaer Surface Soil jnffecffen /Derma/

Exposure Medium EPC
Route Chemical of Concern Value* Medium Units

Dermal
Absorption

Factor* Route EPC
Route

EPC Units
EPC

Applied
Intake

(Cancer)

Intake
(Cancer)

Units

Cancer
Slope

Factor1
Cancer Slope
Factor Units Cancer Risk

Ingostton Metal* and Organornetallle Compounds
Aluminum 7000
Antimony 1 1
Arsenic 13
Barium 350
Cadmium 11
Chromium 170
Copper 360
Iron 38000
Lead 1 500
Manganese 610
Mercury (total) 540
Nickel 63
Silver 15
Thallium 2.9
Vanadium BO
Zinc 14

mgAg
mgAg
mgAg
mgAg
mgAg
mg/kg
mg/kg
mgAg
mgAg
mgAg
mg/kg
mg/kg
mgAg
mgAg
mgAg
mg/kg

-

--

-

7000
11
13

350
It
170
380

38000
1500
610
540
63
15
29
80
14

mgAg
mg/kg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mg/kg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

2.3E-8
--
--
.-

~

--
mgAg-day

-

-•

ND
ND
t.5
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

(mgAg-day)-l

-.

-
-

.-

-

-
--

<E-8

-
-

-
--

-

Organic Compound*
Bls|2-ethy1hexyl]phlhalate 100
PAH*
Benz[a|anthracena 1.7
Benzo[a]pyr«ne 2.1
Ben2o(b)fluoranthene 2.4
Dlben2[a.ri|anthreaine 0.50
lndeno|1,2.3-cd|pyrene 1.2
Phenanthrene 4.0
PCD* 44

mg/kg

mg/kg
mgAg
mg/kg
mgAg
mg*g
mgAg
mgAg

--

-

-

100

1.7
2.1
2.4
0.50
1.2
4.0
4.4

mgAg

mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

M

M
M
M
M
M
M
M

1.8E-7

3. IE-9
3.86-9
4.3E-9
9.0E-IO
22E-9

7.9E-9

mgAg-day

mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day

mgAg-day

0.014

0.73
7.3

0.73
7.3

0.73
ND
2.0

(mgAg-day)-l

(mgAg-day)-l
(mgAg-day)-l
(mgAg-day)-l
(mgAg-day)-l
(mgAg-day)-t

(mgAg-day)-l
Total Risk:

Dernial Metal* end Organomatalllc Compound*
Arsenic 13
Cadmium 1 1

mgAg
mgAg

0.03
0.001

13
11

mgAg
mgAg

M
M

1 009E-08 mgAg-day
..

1.5
ND

(mgAg-day )-1
-

3E-9

2E-9
3E-8
3E-9
7E-9
2E-9
-

2E-8
9E-6

2E-08
-

Organic Compound*
Bls|2-ethylhe>yl|phthalate 100
PAH.
Ben2[e]anfliracene 1.7
Benzo[a]pyrene 2.1
Benzo[b|fluoranrhene 24
Dtbenz[a.h]anthracene 0.50
lndeno[1 ,2,3-cdJpyrene 1.2
Phananthrene 4.0
PCBa 44

mg/kg

mgAg
mg/kg
mgAg
mg/kg
mg/kg
mg/kg
mg/kg

0.13
013
0.13
0.13
0.13
0.13
0.14

100

1.7
2.1
2.4
0.50
1.2
4.0
4.4

mgAg

mgAg
mg/kg
mgAg
mgAg
mgAg
mgAg
mgAg

M

M
M
M
M
M
M
M

26E-6

57E-9
7. IE-9
8.1E-9
1.7E-9
40E-9

..
1.6E-8

mgAg-day

mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day

mgAg-day

0.014

0.73
7.3

0.73
7.3

0.73
ND
2.0

(mgAg-day)-l

(mgAg-day)-l
(moAg-day)-f
(mgAg-dayl-1
(mgAg-day)-l
(mgAg-day)-l

-
(mgAg-day)-l

Total Risk:
Total Risk Across al Exposure Pathways:

Note:
_
EPA
EPC
M
ND
PAHs
PCBs

• not applicable
• U.S. Environmental Protection Agency
- exposure point concentration
- medkjnvspecmc

4E-8

5E-8
6E-9
IE-8
3E-9
-

3E-8
2E-7
3E-7

Values for all chemicals reflect the lower of either the 95!h percentlto UCL on the mean or Irte maximum concencentratlon.
"Absorption factors from U.S EPA (1999a).
'Toxldty values obtained from either the EPA Health Effects Assessment Summary Tables (HEAST) (July I997a) or EPA Integrated Risk tntormaft
Toxlctty values were ad|usled to account for oral absorption In order lo calculate risks lor dermal exposure on the bases of absorbed doses (U.S. E

- not determined by EPA or not considered to be a carcinogen
• PorycycHc arornaltc hydrocarbons
- Polycnkxtnated Mphenyls
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Scenario Tlmeframe: Current/Future
Medium: Water
Exposure Medium: Surface water
Exposure Point: Undeveloped Area surface water
Receptor Population: Trespasser
Receptor Age: Adutts__________________

Table C.I.24. Typical
Calculation of Cancer Risks

Adutt Surface Water Exposure: Reasonable Maximum Scenario
Operable Unit 1

Adult Surf** Wattr frgeaften /Oemu/

Exposure
Route

ingesdon

Dermal

Chemical of Concern
Medium EPC

Value*
Hetali and Organometalllc Compounds
Iron 2.6
Lead 0.019
Manganese 0.41
Mercury (total) 0.018

Metala and Organometalllc Compound!
Iron 2.6
Lead 0.019
Manganese 0.41
Mercury (total) 0.018

Medium Units

mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
tng/l
mg/L

Dermal
PeTypfcaJaWlrty

Constantb

0.001

0001
0.001

Route EPC

2.6
0.019
0.41
0.018

2.6
0.019
0.41

0.018

Route
EPC Units

mg/L
mgfl.
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L

Intake
EPC Intake (Cancer)

Applied (Cancer) Units

M
M
M

M

M

Cancer
Stops

Factor"

ND
ND
ND
ND

ND
NO
ND
ND

Cancer Slope
Factor Untts Cancer Risk

Total Risk: | OE+O |

_

1 OE+0 1
| OE+0 |

Note:

EPA
EPC
M
NO
PAHs
PCBs

not applicable Values lor all chemicals reflect the lower or either the 95th percentile UCL on the mean or the maximum concencenlration.
U.S. Environmental Protection Agency "Absorption factors from U.S. EPA (1999a).
exposure point concentration 'Toxfdty values obtained from either the EPA Health Effects Assessment Summary Tables {HEAST) (July 1997a) or EPA Integrated Risk rnfomiatli
medlum-specfflc Toxfctty values were adjusted to account for oral absorption In order to calculate risks lor dermal exposure on the bases of absorbed doses (U.S. El
not determined by EPA or not considered to be a cardnogen
Potycydlc aromatic hydrocarbons
Pofychlortnated blphenyts
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Scenario Tlmelnime: Current/Future
Kedkjn: Valor
Exposure Medurn: Surface water
Exposure Point: Undeveloped AIM surface inter
Receptor Population: Trespasser
Receptor Age: Older child______________

Older Child Surface MWer tiyetMon /Oerma/

Table C.I.25. Typical
Calculation of Cancer Risks

Older ChHd Surface Water Exposure: Reasonable Maximum Scenario
Operable Unit 1

Exposure
Route

Ingestton

OermaJ

Chemical of Concern
Medium EPC

Value*
Metals and Organomelalllc Compounds

Iron 2.6
Lead 0.019
Manganese 0.41
Mercury (total) 0.018

Metals and Organometalllc Compounds
Iron 2.6
Lead 0.019
Manganese 0.41
Mercury (total) 0.018

Medium Units

moA
mg/L
mgyt
mpA

mg/L
mg/L
mg/L
mg/L

Dermal
PeTyplcaJabillty

Constantta

•-

o.oot

0.001
0.001

Route EPC

2.6
0.019
0.41

0.018

2.6
0019
0.41
0.018

Route
EPC Units

mg/L
moA
rrtgrt.
mo/L

mg/L
mg/L
mg/L
mg/L

Intake
EPC Intake (Cancer)

Applied (Cancer) Units

M —
M

M
M

Cancer
Slope Cancer Slope

Factor1 Factor Units Cancer Risk

ND
ND
ND
ND

TolalRlsk: | OE-fO |

ND
ND
ND
ND

I OE+0 1
1 OE+0 |

Note:

EPA
EPC
M
NO
PAHs
PCBs

not applicable Values for all chemicals reflect the lower of either the 95th percentJIe UCL on the mean or the maximum concencentratlon.
U.S. Environmental Protection Agency "Absorption factors (mm U.S. EPA (1999a).
exposure point concentration 'Torictty values obtained from either the EPA HaaRh Effects Assessment Summary Tables (HEAST) (Jury 1997a) or EPA Integrated Risk Informal
medium-specific Toxfdty values wem adjusted to account for oral absorption In order to calculate risks for dermal exposure on the bases of absorbed doses (U.S. El
not determined by EPA or not considered to be a carcinogen
Potycydfc aromatic hydrocarbons
Poiychlodnated bfphenyls
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Scenario Thieframe: Future
Medum: Water
Exposure Medium: Groundwater
Exposure Point: Qroundwater sltawlda
Receptor Population: Worker
Receptor Age: AduR

Table C.1 .26. Typical
Calculation of Cancer Risks

Worker Groundwater Exposure: Reasonable Maximum Scenario
Groundwater

Adult Oroundmtar msttOon 1 Derma/

Exposure Medium EPC
Route Chemical ol Concern Value' Medium Units

Dermal
PeTyptoalabllrty

Constantb Route EPC
Route

EPC Units
EPC Intake

Applied (Cancer)

Intake
(Cancer)

Units

Cancer
Slope

Factor"
Cancer Slope
Factor Units Cancer Risk

Ingestlon Metala and Organomatalllc Compounds
Arsenic 0.0052
Barium 0,52
Cadmium 0.0038
Copper 0.018
Iron 16
Manganese 4.8
Mercury (total) 0.028
Nickel 0.02
Thallium 0.0039
Vanadium 0.025

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mgrt.

-
-
-
-
-

-
--

-

0.0052
0.52

0.0038
0.018

16
4.8

0.028
0.02

0.0039
0.025

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

M 1.7E-6
M
M
M
M
M —
M
M
M
M

mg/kg-day

..

-

1.5
ND
NO
ND
ND
ND
ND
ND
ND
ND

(mg/kg-day)- 1

-

-
--

2.5E-6
-

-

-

Organic Compounda

Darmal h

Acetone 0.10
Benzene 0.019
Bls(2-etriythexy1)pnthalate 0,006
Chlorobenzene 0.0064
Chloroethane 0.0078
1.2-DlcNoroethene, isomera 0.012
1.4-Dichlorobenzene 0.004
4-Methyl-2-pentanone 0.0095
4-Methylphenol 0.013
Toluene 0.039
Xylene 0.058
PAHs
2-Methylnaphthalene 0.0010
Naphthalene 0.017

letsls and Organomatalllc Compounda
Arsenic 0.0052
Barium 0.52
Cadmium 0.0036
Copper 0.018
Iron 16
Manganese 48
Mercury (total) 0.028
Nickel 0.02
Thallium 0.0039
Vanadium 0.025

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mgrt.
mg/L
mg/L

mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

-
-

-
•-
.-

--

0.001
0.001
0.001
0.001
0001
0.001
0.001
0.0002
0.001
0.001

0.10
0.019
0.006
0.0064
0.0078
0.012
0.004
0.0095
0.013
0,039
0.058

0.0010
0.017

0.0052
0.52

0.0038
0.018

16
4.8

0.028
0.02

0.0039
0.025

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mgA
mg/L
mg/L
mg/L

mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mgA.
mg/L
mg/L
mg/L

M
M 6.1E-6
M 1.9E-6
M —
M 2.5E-6
M —
M 1.3E-6
M
M
M
M

M
M —

M 1.6E-10
M
M
M
M
M
M
M
M
M

.-
mg/Vg-day
mgAg-day

-
mgftg-day

mg/kg-day
_
-
-

mg/kg-day

_
-
-

-

ND
0.055
0.014
ND

0.0029
ND

0.024
ND
ND
ND
ND

NO
NO

1.5
ND
NO
NO
NO
ND
ND
ND
ND
ND

(mg/kg-day)-1
(mg/kg-day)-1

-
(mg/kg-day)-1

(moAg-day)-l
-
-

-
_

Total Risk:

(rog/kg-day)-1

~
-
.-
-
-

--

3.4E-7
2.7E-8
-

7.3E-9

3.1 E-B
~
-

-
_

3.E-06 I

2.3E-10
_
~
«
--
-
-

-
Organic Compounda

Acetone 0.10
Benzene 0.019
Bls(2-ethylhexyt)phthalale 0.006
Chlorobenzene 0.0064
Chk>roethane 00078
1 ,2-CHcNOToethene. Isomera 0.01 2
1 ,4-Dlchlorobenzene 0.004
4-Methyl-2-pentanone 0.0095
4-Methylphenol 0.013
Toluene 0.039
Xylene 0.058

PAHa
2-Methylnaphthalene 0.0010
Naphthalene 0.017

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mgrt.

0.0014

0.015
0.025
0.029
0.0047
0.0079
0.043

0.000036
0.04

0.012
0.054

0.048
0.048

0,10
0019
0.006
0.0064
0.0078
0.012
0.004
0.0095
0.013
0.030
0058

0.0010
0.017

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

M
M 8.6E-9
M 4.5E-9
M
M 1.1E-9
M
M S.2E-9
M
M
M —
M

M
M

-
mgttg-day
mg/kg-day

~
mglcg-day

mg/kg-day

-

-
_

ND
0.055
0.014

ND
0.0029

ND
0.024
ND
ND
ND
NO

NO
NO

-
(mg*g-day)-l
(mg/kg-day)- 1

--
<mg/Vg-day)-l

-
(mgAg-day)-l

--
-
-

-
_

Total Risk:
Total HI* Acroaa al Exposure Pathways:

Note:

EPA
EPC
M
NO
PAHS
Of^Om

• not applicable
• U.S. Erwironmental Protection Agency
- exposure point conosntratkjn
- medium-specific

"VaJues for aH chemicals reflect the lower of either the 95th percenWe UCL on the mt

-
4.7E-10
6.3E-1 1

3.2E-12
-

1.2E-10

-

-

9E-10 |

3E-6 |

tan or the maximum ccncencentratlon.
"Absorption factors from U.S. EPA (1999a).
Toxktty vatuaa obtained from etther the EPA Health Effects Assessment Summary Tables (HEAST) (Jury 1097a) or EPA Integrated Risk Informath
ToxWty values were adjusted to account tor oral absorption In oro* to cateJlate risks tor dem.4 expceure on tt •a bases of absorbed doses (U.S. El

- rt4*tm*rttyEPA<xtKAcoi*M»rttotoBC*nanog*\
• Pofycydc aromatic hydrocarbons
. D*Ju*MAilautwl ttaWKMHif*
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